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Why some things get better all the time 


THE SPAN OF LIFE is increasing. Within the last half cen- 
tury the average length of life of a new born infant has 
increased over 30%. And many more people over 40 can 
now expect to live well into their seventies. 

Among the reasons for this progress, along with notable 
advancements made by the medical profession, are the im- 
provements in medicinals and medical equipment that help 
guard life. 

Synthetic organic chemicals now are used in the produc- 
tion of a host of pharmaceuticals, including penicillin and 
the sulfa drugs, which have accomplished wonders in the 
fight against germs. They also are used in repellents to de- 
feat disease-carrying insects. Out of research with gases has 
come oxygen therapy, an aid to recovery in numerous ill- 
nesses. Research with metals and alloys has produced the 
gleaming, easy-to-clean stainless steel used in modern hos- 
pital and medical equipment. 
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Metallurgical Engineering 


Engineering at Cornell (20) 


Metallurgical Engineering in its 
broadest meaning involves the ap- 
plication of physical and chemical 
metallurgical principles to the ex- 
traction, refining, alloying, melting, 
casting, hot and cold forming, weld- 
ing, heat-treating, and finishing of 
metals for industrial uses. Educa- 
tion in this field had its beginning 
many years ago when the major 
problems centered around the min- 
ing, extraction and refining opera- 
tions. At that time the main pur- 
pose was to train the supervisory 
staff in the mineral industries, and 
it was not until around 1880 that 
any attention was paid to the ap- 
plication of the principles of science 
to provide methods of making 
quantitative metallurgical calcula- 
tions. Following this noted period 
of development by about ten years 
came the realization that, with the 
aid of the microscope, studies of 
polished metal surfaces would re- 
veal their structure and provide 
the information needed to guide 
manufacturing processes toward 
improvement in the quality of the 
product. 

Shortly after the turn of the cen- 
tury, it became very evident that 
the trend in the teaching and prac- 
tice of metallurgy was toward two 
separate divisions, one called “pro- 
cess metallurgy,” and the other 
“physical metallurgy.” Process met- 
allurgy has now come. to embrace 
extraction and refining operations; 
physical metallurgy covers the 
Manipulation of liquid and solid 
metal and the control and deter- 
mination of its physical, chemical 
and mechanical properties and gen- 
eral usability. At that time the term 


Teamwork in tension. Students testing 
a half-inch specimen on the 200,000 Ib. 
Olsen universal machine. 


By PETER E. KYLE, M.E. ’33 


Professor of Metallurgy 


“physical metallurgy” was not too 
appropriate since the laws of phy- 
sics were seldom applied, but in re- 
cent years, concepts of modern phy- 
sics have been very widely used in 
the study of metals. 

Engineering Materials 

During these important periods 
in the development of metallurgy 
and since those times, the faculty 
in the College of Engineering at 
Cornell has contributed greatly in 
advancing the field of physical 
metallurgy as it relates to the use 
of metals in machines and struc- 
tures. 

Professor Robert H. Thurston, 
Director of the Sibley College of 
Mechanical Engineering from 1885 
to 1903 published three volumes on 
the Materials of Engineering in 
1882 and revised these several times 
while at Cornell. Two of these vol- 
umes were on metallic materials. 


Peter Edward Kyle is Professor 
of Metallurgy in the School of 
Chemical Engineering. After gradu- 
ating from Cornell with the degree 
of ME in 1933, he did graduate 
werk at Lehigh University and at 
the Massachusetts Institute of Tech- 
nology, receiving the MS degree 
from the latter school in 1939. In 


July, 1946, he left M.I.T. where he 


was an associate professor in the 
field of metal processing and 
joined the faculty at Cornell. 

Professor Kyle has served as re- 
search engineer for the Westing- 
house Electric Corp. and as con- 
sultant fer many industrial firms 
and government agencies. During 
the war he was Research Super- 
visor and Staff Assistant for the 
War Metallurgy Committee of the 
National Academy of Sciences. He 
is a member of Tau Beta Pi and 
Sigma Xi. 


THE AUTHOR 


The series was written to acquaint 
the mechanical and electrical en- 
gineering students with the occur- 
rence, extraction, refining, casting, 
working, and testing of materials. 
What was thought necessary at that 
time can be noted from the follow- 
ing quotation from Voi. III on 
“Brasses, Bronzes, and Other Al- 
loys”: 

“The requirements of the en- 
gineer include some acquaintance 
with the general principles, and 
with the experimental knowledge, 
which are to be obtained by the 
study of geology, of mining, and of 
metallurgy, to aid him in selecting 
the metals used in his construc- 
tions; since their qualities cannot 
always be determined by simple in- 
spection, and it is not always pos- 
sible to subject them to such tests 
as he may consider desirable be- 
fore purchasing. In such cases, a 
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Students operating the molding machine in the Foundry Laboratory. 


knowledge of the localities whence 
the ores were obtained, familiarity 
with the process of manufacture, 
and with the nature of the materials 
employed by metallurgist, 
coupled with a knowledge of the 
effects of various foreign substances 
upon the quality of the metal, may 
enable the engineer to judge with 
some accuracy what metal will best 
suit his purposes, and what will be 
likely to prove valueless. The en- 
gineer is also thus enabled to judge, 
should the purchased material prove 
defective, where the defect in qual- 
ity originated, and to place the re- 
sponsibility where it belongs.” 
Another work of similar charac- 
ter entitled Materials of Con- 
struction was first writeen by Pro- 
fessor A. P. Mills of the Schoof- of 
Civil Engineering at Cornell in 1915 
and ‘Jater revised by other authors 
after Professor Mills’ death. This 
was a widely used text book in 
schools throughout the country. 
This work shows a correlation be- 
tween metallographic structures 
and physical properties of metals. 
From the standpoint. of the'theo- 
retical study of the internal struc- 
ture of metals, it has often been 
said that Materials of Construc- 
tion written by the late Professor 
G. B. Upton of Sibley College in 
1915 was ahead of its time. In his 
writing as well as in his elective ad- 
vanced courses in physical metal- 
urgy, Professor Upton was able to 
explain clearly the most compli- 


cated metallographic structures and 
trace their origin. Some of the con- 
cepts regarding reaction rates in 
the cooling of steels expressed in 
his book still serve as adequate ex- 
planations of heat treating effects. 

Courses in Engineering Materials 
including some fundamental metal- 
lurgy were taught for many years 
by the late Professors H. Dieder- 
ichs and A. C. Davis to all M.E., 
A.E. and E.E. students. These 
courses are now taught by Profes- 
sors J. R. Moynihan and J. O. Jef- 
frey of the Engineering Materials 
Department of the Sibley School 


Cornell again leads the 
way in the field of engineer- 
ing education with its new 
division :of Metallurgical En- 
gineering now being estab- 
lished in the Schoo! of Chemi- 
cal Engineering. 


of: Mechanital«: Engineering: Ad- 
vanced courses in Engineering Ma- 
terials Research and Applied Phy- 
sical Metallurgy are also available 
in that school. Similar courses are 
also offered in the School of Civil 
Engineering by Professor H. H. Sco- 
field although there is perhaps less 
emphasis required here on_ the 
strictly metallurgical aspects of the 
subject. 
Chemistry, Chemical Engineering 
In addition to the excellent work 
in the field of Engineering Mater- 
ials, there were parallel develop- 


ments in the chemical aspects of 
metallurgy in the Department of 
Chemistry and later in the School 
of Chemical Engineering by Profes- 
sor C. W. Mason. In his book, 
Handbook of Chemical Micro- 
scopy written with Professor E. M. 
Chamot in 1930, can be found one 
of the best treatments of the metal- 
lurgical microscope and the funda- 
mentals of crystallization. By ap- 
plying the principles of physical 
chemistry to the study of metals, 
excellent courses in Metallography 
and Advanced Physical Metallurgy 
have been developed by Professor 
Mason. These courses were for 
many years prior to the war period 
required of mechanical engineering 
students electing the Metallurgy 
Option in that school, and have 
also been the nucleus of the Metal- 
lurgy and Metallography Option in 
the School of Chemical Engineer- 
ing. The fundamental study of 
crystallization from the melt, the 
solid state, formation of solid solu- 
tion, and eutectics in binary and 
ternary systems, made by Professor 
Mason became the basis of the edu- 
cational program of the American 
Society for Metals in developing 
aids for the teaching of metallurgy. 


Metallurgical Engineering 

The dependence of industry on 
metallurgical engineering was un- 
doubtedly emphasized by the many 
problems brought on by the recent 
war when substitute alloys were 
needed and new processes of manu- 
facture were made necessary. The 
solution to these problems required 
the application of the fundamental 
laws of the physical and chemical 
behavior of metals and much at- 
tention was given to this most im- 
portant approach to metallurgical 
engineering work. 

To meet. the future demands for 
men with this type of training, a 
division of Metallurgical Engineer- 
ing is now being established in the 
School of Chemical Engineering un- 
der the direction of Dr. F. H. 
Rhodes. The development of this 
division at this time will make it 
possible to further enhance the pres. 
tige that Cornell already has in 
leading the way in the field of en- 
gineering education. The metallurgy 
and metallurgical engineering cur- 
ricula of most schools have develop- 
ed from the earlier days when min- 
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The metallograph used in studying the 
structure of metals at high magnifications 
in the Metallograph Laboratory in Olin 
Hall. 


ing and the processes of extraction 
and refining were of primary im- 
portance. In attempting to keep 
pace with developments in the field 
of physical metallurgy, these schools 
have found it difficult to decrease 
the size and number of the tradi- 
tional courses to make room for 
the teaching of the more modern 
and useful subjects required by the 
industry. With the standard five- 
year curriculum at Cornell, it will 
be possible to provide sufficient but 
limited instruction in the process 
metallurgy field, and still have the 
necessary time available for the 
fundamental work needed in chem- 
istry, physics, mathematics and gen- 
eral studies, as well as in some of 
the fields of ferrous and non-ferrous 
metallurgy, foundry and welding 
technology, and physical metal- 
lurgy, metallography, radiography, 
and spectroscopy. 

The association of this division 
with the School of Chemical En- 
gineering is most fortunate. Thor- 
ough and fundamental training in 
chemistry, particularly physical 
chemistry, is common to both 
groups. The fundamentals of metal- 
lurgical calculations, metallurgical 
thermo-dynamics, and _slag-metal- 
atmosphere reactions in molten 
metals have their origin in the 
chemical sciences. 

Recent additions to the faculty 


‘of the School of Chemical Eng'n- 


eering include Asst. Prof. M. S. 
Burton who is assigned to the Met- 
allurgical Engineering Division. He 
is a graduate of Worcester Poly- 
technic Institute and the Massachu- 


Vol. 12, No. 5 


setts Institute of Technology, and 
came to us from M.I.T. where he 
was engaged in teaching and re- 
search in the Department of Metal- 
lurgy. 

The Foundry Industry 

This industry has undergone a 
tremendous change in recent years 
as a result of new developments in 
metals and in casting processes. It 
has become increasingly important 
to exercise careful control of all op- 
erations in the foundry starting 
with the analysis of raw materials 
in the molding and melting depart- 
ments, and ending with a most 
careful inspection of the finished 
product. 

The Metallurgical Engineering 
Division at Cornell now has a very 
complete laboratory for the test- 
ing of foundry sands, particularly 
at elevated temperatures. For sev- 
eral years the American Foundry- 
men’s Association has been spon- 
soring a research project on the 
properties of molding sands at 
elevated temperatures and as a re- 
sult of this work, the University 
can be proud of its contribution to 
the solution of a problem which is 
very fundamental ‘to the entire in- 
dustry. In addition, our Foundry 
Laboratory is one of the best equip- 
ped college foundry laboratories in 
the country and plans are now be- 
ing considered for improving these 
facilities and placing emphasis on 


a limited amount of special train- 
ing in this field. 

The foundry industry realizes 
that its future depends on the em- 
ployment of more engineers in its 
shops and laboratories, and is pre- 
pared to provide the incentives ne- 
cessary to get young engineering 
graduates to accept such positions. 
The metallurgical engineer will find 
many challenges to his _ technical 
ability in the solution of problems 
concerning sands, fluxes, metal 
melting, molding techniques, heat 
treatment, testing and inspection 
as applied to the production of 
sound castings of steel, iron, light 
metals and special alloys. The de- 
mands being made by the designers 
of gas turbines and other products 
will require that the metallurgist 
lead the way by developing new 
alloys. 

The Welding Industry 

Now that the early rush to use 
welding for all purposes has sub- 
sided, it is recognized that the pro- 
per use of the processes now de- 
veloped and the discovery of new 
processes and materials to facilitate 
welding will depend on the guid- 
ance of trained engineers, particu- 
larly. metallurgical engineers. 

The development of alloys which 
have good weldability and a study 
of the welding characteristics of 
those already in common use are 

(Continued on page 38) 


Students cleaning castings in the Wheelabrator Tumblast in the Foundry Laboratory. 
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Long before it became apparent 
to most of the citizens of the 
United States that we were to be- 
came involved in World War II our 
leaders realized that we must build 
a powerful air force in the event of 
a possible attack. One of the great- 
est problems facing Army Air Force 
engineers at that time was the de- 
velopment of an improved method 
of high altitude precision bombing. 
The Norden bombsight was one of 
the answers to this problem, while 


A-MIND OF ITS OWN 


By CARL P. IRWIN, CE °49 


Picture courtesy Minneapolis-Honeywell Regulator Co. 


the A.F.C.E. (Automatic Flight 
Control Equipment), was the other. 
Later called the C-1 autopilot, the 
A.F.C.E. is a device which keeps the 
plane on a continuous course de- 
termined by the human pilot. 


Pilot and Autopilot 


On a bomb run when the bom- 
bardier is aiming at his target the 
pilot’s greatest problem is maintain- 
ing the airplane on a straight and 
level course. If this is not done the 


bombs will miss their mark, and the 
mission will be a failure. The pre- 
cision of even the best human pilot 
is limited by the “reaction time” 
necessary for him to perceive that 
a correction in the ships attitude 
is necessary and then bring about 
that correction. As an example of 
the error this “reaction time” might 
introduce; a delay of 1/10 of a sec- 
ond in correcting a course deviation 
at 20,000 feet could cause the bombs 
to miss the target by as much as 
1000 feet. The C-1 autopilot, on the 
other hand detects flight deviations 
the instant they occur and just as 
quickly operates the controls to cor- 
rect them. It is capable of as many 
as 300 corrections a minute and in 
addition is not subject to fatigue or 
errors of judgment and muscle co- 
ordination, which cut down on a 
human pilot’s efficiency. 


Use for Autopilot 


The C-1 autopilot was developed 
by the Minneapolis Honeywell Com- 
pany for the Army Air Force for use 
with the Norden bombsight. Its pri- 
mary function was to give the bom- 
bardier a stable platform from which 
to bomb by holding the ship in 
straight and level flight during the 
bomb run. However, it was also used 
to relieve pilot fatigue on long mis- 
sions, and in combat demonstrated 
its adaptability by flying many 
planes out of danger when the hu- 
man pilot was wounded. 


The Makeup 


The autopilot is made up of nine 
units: three servo units, a vertical 
flight gyroscope, a directional stab- 
alizer (horizontal gyroscop2). an 
amplifier, a rotary inverter, a junc- 
tion box, and the autopilot control 
panel. 

The servo units are small electric 
motors which mechanically drive 


(Continued on page 34) 
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THE SEEING EYE OF TELEVISION 


By HOWARD SANDERS, ChemE ’47 


All pictures courtesy of the Radio Corporation of America 


Number One camera pans over 
to Holmes and Watson. 


FADE IN HOLMES’ STUDY. 

Holmes, right of table, and Wat- 
son, left, are just finishing dinner. 
Mrs. Hudson is serving demitasse, 
cheese, and crackers. 


Number Two camera dollies in 
for a close-up of Mrs. Hudson. 


FADE MUSIC. 
(Ready Number Three. ) 
Mrs. Hudson: And will you be 


wantin’ anything else, Mr. Holmes? 


Switch to Number Three on 
Holmes. 

Holmes: No, thanks, Mrs. Hud- 
son. This should satisfy the crav- 
ings of the inner man until break- 
fast, eh, Watson? 


The demitasse, cheese, and crack- 
ers may satisfy the cravings of 
Sherlock Holmes, but will this tele- 
vision broadcast satisfy the crav- 
ings of the audience? The cameras 
have all been set in their proper 
places. The microphone booms have 
been lowered to provide the very 
best reception. The actors haven’t 
muffed a cue. The lighting engineer, 
the technical director, and the prop- 
erty men have all done their utmost. 
But is the audience getting what it 
really wants? Will this program 
when reproduced on the screens of 
home receivers look as if it were 
being televised in a pea-soup fog, 
even though the script distinctly 
calls for the interior of Holmes’ 
Baker Street flat? In other words, 
what about the clarity of the image? 


Seeing In The Dark 


The answer will largely depend 
upon the type of pick-up tube in- 
side the television camera. If it is 
an image orthicon, the answer is 
simple. This new vacuum tube, one 
hundred times more sensitive than 
its predecessors, has given new, 
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vastly improved sight to television 
cameras. Unique among pick-up 
tubes, it operates effectively no 
matter how poor the illumination, 
in fact, even in total darkness. 
Hence the audience sees what it 
wants to see—with a minimum of 
blurs, fuzzes, or halos. There is no 
questioning the fact that the image 
orthicon is today one of the most 
exciting inventions ever uncorked 
by television research. 

The development of the image 
orthicon is actually the result of 
twenty years of pyramiding re- 
search. Without the accumulated 
engineering know-how which forms 
the basis of vacuum tube manufac- 
ture, without a fundamental knowl- 
edge of photoemission, electron op- 
tics, and electron multipliers, the 
image orthicon could never have 
come into being. The more specific 
groundwork for the development of 
the image orthicon was laid in the 
days immediately prior to the war. 
When its military importance was 


realized soon after Pearl Harbor, 
intensive research was undertaken 
at the RCA Laboratories, which 
have promoted the invention ever 
since its infancy. Under a grant from 
the Office of Scientific Research and 
evelopment, the work went ahead 
speedily toward the production of 
the tube in a form suitable for mili- 
tary use. Not until October of 1945, 
however, after security regulations 
were finally lifted, was the public 
allowed its first glimpse of this pre- 
cious baby of wartime science. 


Dr. Albert Rose 


The principal credit for the de- 
velopment of the image orthicon 
goes to Dr. Albert Rose, who re- 
ceived his A.B. in 1931 and his 
Ph.D. in physics in 1935, both from 
Cornell University. During the in- 
tervening years, he served on the 
Cornell faculty as a teaching assist- 
ant. In 1935 Dr. Rose left the Uni- 
versity to join the staff of the RCA 
Laboratories in Harrison, New Jer- 


Dr. Albert Rose (left) and his co-workers examine their significant contribution to 
television — the Image Orthicon. 
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sey. There he conducted exhaustive 
studies into cathode-ray beam scan- 
ning, electron optics, and television 
sensitivities. All these investigations 
provided the undergirdings neces- 
sary for the work which was to fol- 
low. It was at the RCA Laboratories 
in Princeton, New Jersey, that, 
largely through his efforts, the image 
orthicon grew to its present form 
from an intangible germ of an idea 
in the minds of a few highly imagin- 
ative scientists. 

From the outset, Dr. Rose and his 
associates realized that trying to 
obtain well-defined images with the 
older models, despite poor lighting, 
was like attempting to hatch an 
ostrich egg by rolling it into a hen 
house. Only by their adoption of an 
unique approach to the problem 
were Dr. Rose and his co-workers 
finally able to surmount the ob- 
stacles which so clearly faced them. 


Past Performance 


Television cameras prior to the 
war gave satisfactory results only 
under ideal lighting conditions, 
available principally in well-equip- 
ped “studios. Hence the range of 
television broadcasting was sharply 
curtailed. ‘Telecasts of football 
games, horse races, and other out- 
door events were undertaken with 
a host of misgivings. As a general 
rule, the audience saw little more 
than an agglomeration of blurs. 
The pick-up tubes then in use were 
either the iconoscope or the orthi- 
con. In these tubes the target and 
the photosensitive plate are the 
same element. Light is focused on 
the opaque target, called a mosaic, 
and by photoemission a charge pat- 
tern is built up equivalent to the in- 


tensity of the incident light. An in- 
dependent electron beam scans this 
charged image directly. In the new 
design perfected by Dr. Rose, the 
photosensitive section is separate 
from the target plate, and the 
charge pattern, as will be seen later, 
is formed by secondary emission 
rather than by photoemission of the 
target. This is one of the crucial 
revisions made in the basic operat- 
ing technique and one of those 
which accounts most directly for its 
improvement. 


The Image Orthicon, repre- 
senting “. . . the greatest 
single advancement made so 
far in field television,” was 
developed by Dr. Albert Rose, 
A.B. ‘31. 


Size and Shape 


The image orthicon in size and 
shape is very similar to a large 
tubular flashlight. It is fifteen inches 
long and three inches in diameter at 
its widest section. Its essential ele- 
ments are an electron-image sur- 
face, an improved orthicon-type 
scanning section, and an electron- 
multiplier section. The multiplier 
is very similar to the type of multi- 
plier phototube which has in the 
past been used successfully in de- 
tecting the feeble light radiations 
from remote stars. In the image 
orthicon, this section amplifies the 
weak picture-image signals before 
further transmission. Here is an- 
other key to the superiority of the 
image orthicon. 


Simplified diagram of the Image Orthicon. 


RCA IMAGE ORTHICON TUBE 
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Photocathode 


In actual operation, the optical 
system of the image orthicon picks 
up the light from the scene under 
observation and focuses it on the 
photosensitive surface within the 
tube. A semi-transparent photo- 
cathode is used which permits elec- 
trons to be released from the side 
opposite to that facing the light 
source. Electrons emitted by each 
portion of the illuminated surface 
are in direct proportion to the in- 
tensity of the light striking it. This 
surface consists of cesium oxide 
grains which act like thousands of 
tiny photocells, highly sensitive to 
a wide range of light frequencies. 


Secondary Emission 


A grid placed directly behind the 
photosensitive surface causes the 
stream of electrons to flow from the 
back of the photocathode to a neigh- 
boring target. In reaching the tar- 
get, essentially straight-line paths 
parallel to the axis of the tube are 
taken by the impelled electrons. 
The violent bombardment of the 
target by these electrons causes the 
target to release additional or sec- 
ondary electrons. Local deficiencies 
of electrons arise on the target be- 
cause of the loss of these secondary 
negative particles. Consequently, a 
pattern of positive charges is set up 
on the target corresponding exactly 
to the light image originally focused 
on the photosensitive surface. The 
target itself consists of a thin sheet 
of low-resistivity glass which allows 
charges deposited on either side to 
be neutralized within the ftrame- 
time of one-thirtieth of a second. 


Electron Scanning 


At the extreme opposite end of 
the tube, an independent stream of 
electrons is projected by a conven- 
tional electron gun. The electrons 
emitted in this manner are initially 
boiled off the cathode by a separate 
heating element. Originating as a 
random cloud, these electrons are 


At the right is a close-up of an 
RCA television camera. Since it is 
equipped with an image orthicon pick- 
up tube, it is by far the most versatile 
camera of its type. 
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rapidly concentrated into a fine 
beam smaller than the head of a 
pin. The beam, magnetically con- 
trolled, scans the target at the front 
end of the tube in an orderly se- 
quence, line by line. This scanning 
process is analagous to the manner 
in which the reader’s eye follows the 
printed page, left to right, from top 
to bottom. Four hundred such lines 
are traced by the beam every one- 
thirtieth of a second. 


Electron Gun 


The tube is so constructed elec- 
trically that the electrons aimed at 
the target are normally slowed down 
in their course, stop just short of the 
target, reverse their path and re- 
turn to the electron gun. However, 
if a projected electron comes within 
the influence of a positively charged 
portion of the target, it is at once 
drawn into the target and thus 
never makes the reverse path back 
to the electron gun. When a suffi- 
cient number of such electrons are 
deposited in a positively charged re- 
gion, the local charge on the target 
is neutralized. Then once again the 
electrons make the complete tra- 
verse back to the electron gun 
without interference. All this occurs 
in the merest fraction of a second. 
Of course, in the meanwhile, a new 
charge pattern will have been set 
up on the target under the influence 
of more secondary electrons emitted 
on the opposite side. 

Because some of the electrons 
fired by the electron gun are lost 
to the target, the electron density 


of the returning beam varies in- 


exact correspondence with the dis- 
tribution of positive charges on the 
target. This distribution, in turn, is 
based upon the light and dark com- 
position of the light image imposed 
initially on the photosensitive sur- 
face. 


The Dynode Does It 


The returning beam is sent to a 
cascade multiplier, composed of a 
series of dynodes at the end of the 
tube. The principle of secondary 
emission used so effectively at the 
target is also employed as the 
fundamental basis of the multiplier 
section. Because of secondary emis- 
sion, when electrons are directed 
against any one of the dynodes, two 
or more electrons are emitted for 
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each electron that bombards it. In 
turn, these electrons are shot against 
an adjacent dynode which, like the 
previous plate, releases more elec- 
trons than initially strike it. Th:s 
cascading action produced by a 
series of dynodes provides a substan- 
tial increase in the number of out- 
put electrons. 


Variable Amplification 


At low levels of incident illumina- 
tion, in the region of one hundredth 
of a candle per square foot, the mul- 
tiplier has an amplification factor 
of about one hundred. That is, for 


Image orthicon tube 


each electron entering the multiplier 
one hundred are recovered at the 
outlet. Under conditions of greater 
illumination, the amplification auto- 
matically diminishes, an effect simi- 
lar to automatic volume control on 
home radio receivers. 

The improved performance of 
the image orthicon is the result of 
several distinctly new design fea- 
tures. Because the functions of 
scanning are isolated from those of 
converting the light image into an 
electron image, each element may 
be designed for optimum perform- 
ance and thus for maximum sensi- 
tivity. Materials with photosensi- 
tivities several times higher than ob- 
tainable with the type of insulated 
surfaces found in iconoscopes may 


be used for the photocathode. No 
compromises are necessary to pro- 
duce at the same time an efficient 
target. Furthermore, the em‘ssion of 
secondary electrons by the target 
multiplies the effect of the photo- 
electrons released by the photoelec- 
trode. The cumulative result of 
both these changes creates a five- 
fold increase in sensitivity. 


Multiplier Section 

By placing the multiplier sec- 
tion inside the tube, the image sig- 
nal is amplified above the noise level 
before it has a chance to become 
hashed up by electrical interfer- 
ence in outside conductors. In ad- 
dition, the automatic amplification 
control embodied in the multiplier 
section has the desirable effect of 
keeping fairly uniform the overall 
levels of illumination on receiver 
screens, despite sudden fluctuations 
in image light intensity received by 
the camera. Also should one section 
of the camera image be more bril- 
liantly illuminated than another, 
this automatic gain control tends to 
accentuate the dim regions and 
suppress the glare. Consequently, a 
picture results with more uniform 
brightness, just that much more 
pleasant to observe. 


Infra-Red 


Recent tests show that the 
light of a single match is sufficient 
to operate the image orthicon effec- 
tively. In absolute darkness, an ob- 
ject, if bathed in invisible infra-red 
rays, appears on a receiver screen 
as if it were illuminated by broad 
daylight. In fact, so sensitive is the 
image orthicon to infra-red that 
this high response can at times con- 
stitute an actual drawback. When 
televising most outdoor scenes, 
particularly those characterized by 
an abundance of living green fol- 
iage, it is desirable to use an optical 
filter to attenuate the infra-red 
radiation. 


Pick-up Range 


Of greatest practical importance, 
the image orthicon extends the tele- 
vision pick-up range to nearly all 
scenes of visual interest, no matter 
how remote, no matter how poorly 
illuminated. It yields foreground 
and background detail previously 

(Continued on page 28) 
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Cornell Nobel Winners 


JAMES B. SUMNER 
JOHN R. MOTT 


James B. Sumner 


Another Cornellian who ws “in 
the news” last year was Dr. James 
B. Sumner, professor of bio-chemis- 
try here. Professor Sumner received 
complete recognition for his isola- 
tion, of enzymes when he was 
awarded half of the 1946 Nobel 
Prize in chemistry. The second half 
will be divided between Drs. J. H. 
Northrup and W. M. Stanley, both 
of the Rockefeller Institute for 
Medical Research, Princeton, N. J. 

The story of Professor Sumner’s 
interest in enzymes goes back to 
the days when he was a student at 
Harvard. Sumner had lost an arm 
in a hunting accident when he was 
seventeen, and the Harvard fac- 
ulty advised him to undertake a 
course in engineering or law, but 
Sumner decided upon chemistry 
and stuck fast to his decision in 
spite of the handicap he would have 
in the laboratory. In 1912, he heard 
Professor Henderson of the Harvard 
Medical School declare that no en- 
zyme would ever be isolated until 
some entirely new method for con- 
centrating them could be devised. 
This was a challenge to James Sum- 
ner, and fifteen years later he dis- 
proved the statement of his old pro- 
fessor. 

Enzymes are organic catalysts 
which make possible the decompo- 


‘sition of foods into more basic ele- 


ments for consumption by living 
things. For instance, starch may 
be broken down by the actions of 
acid and high temperatures, but 
enzymes make possible this break- 
down at body temperatures. In 
other words, enzymes make life 
possible. 

Like so many other scientific dis- 
coveries, it took years of constant 
work by Professor Sumner to suc- 
ceed in what he had started out to 
do. The first enzyme to be isolated 
and crystallized was urease, jack- 
beans having been the source of 
urease used by Professor Sumner. 
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Some of the difficulties encountered 
were devising a new method for 
treating the product obtained from 
the jackbean, finding jackbeans 


with a high urease content (Sum-. 


ner even had the King of Belgium 
order the natives of the Belgian 
Congo to pick jackbeans for him), 
and finding a firm willing to grind 
the jackbeans into a fine powder 
(nobody wanted the job because 
some people had been poisoned by 
the dust in the process). Professor 
Sumner temporarily abandoned 
work several times for other pro- 
jects, but in 1926, he finally isolated 
and crystallized urease. His biggest 
difficulty then appeared: how to 
convince anyone that he actually 
had succeeded. His original experi- 
ments with isolated urease are to- 
day held as completely valid, and 
his subsequent experiments with 
urease and other enzymes have 
substantiated his efforts greatly, 
but at the time of the original dis- 
covery, the celebrated German 
school of bio-chemistry held fast 
to a theory that enzymes are not 
any of the chemical compounds 
known to chemists. and resting on 
this assumption, Professor Sum- 
ner’s work was invalid. However, 
these scientists could not afford any 
satisfactory explanation as to what 
Sumner had done, and they repeat- 
ed Sumner’s process and published 
entirely fallacious results. The gen- 
eral attitude toward Professor Sum- 
ner was, “Why do you think you 
can isolate an enzyme when so 
many of our great German chemists 
have failed?” 

In 1934, Waldschmidt-Leitz 
made a survey on the work of en- 
zymes and concluded that Sumner’s 
work was just a further breakdown 
of the enzyme “carrier.” From an 
article by Sumner in the Journal of 
Chemical Education, June 1937: 
“Presumably he meant that urease, 
on being wholly deprived of a car- 
rier to perch on, cannot exist.” Af- 
ter the 1934 statement by the Ger- 


man school, the work on crystal- 
line urease and other enzymes has 
been generally accepted. 

Professor Sumner spent most of 
his time here at Cornell in teaching 
and research. Originally a professor 
of bio-chemistry in the Medical 
College when the first year of medi- 
cal school was taught here in Ith- 
aca, he was shifted to Zoology and 
later to Animal Husbandry, when 
the Medical College first year was 
transferred to New York. In 1942, 
he was, in addition, made a mem- 
ber of the faculty of the School of 
Nutrition. 

He was born in Canton, Massa- 
chusetts, in 1887, and later received 
his AB, MA, and PhD degrees from 
Harvard in 1910, 1913, and 1914. 
Professor Sumner is definitely an 
“outdoor man,” having spent many 
summers in the north woods. He 
enjoys skiing, sailing, fishing, shoot- 
ing, and is considered an excellent 
tennis player. He has traveled in 
Western Europe many times and 
has studied there. He has received 
several fellowships including a 
Rockefeller grant. In 1937, he re- 
ceived the Sheele Medal in Stock- 


holm. 


John R. Mott 

Although this is primarily an en- 
gineering magazine, we feel that 
John R. Mott, Cornell ’88, distin- 
guished in his non-scientific field, 
deserves mention here along with 
Professor Sumner. Dr. Mott won a 
Nobel prize for peace last year in 
recognition of his work in the 
Y.M.C.A. 

(Continued on page 36) 
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News the College 


NEW MATERIALS UNITS 


Materials Testing 

A new materials testing unit for 
the College of Engineering at Cor- 
nell, made possible by the contri- 
butions of corporations, alumni, and 
other friends of the University total- 
ing $574,213, will be erected east 
of the Old Armory as soon as condi- 
tions permit. 

This unit is one of the five which 
will eventually form the Materials 
and Metallurgy Laboratory in the 
new Engineering College develop- 
ment at the south end of campus. 
Olin Hall of Chemical Engineering, 
completed in 1941, is the first struc- 
ture in the new development. 

Most of the testing equipment, at 
present scattered in various existing 
engineering buildings, will be in- 
stalled in the new laboratory as well 
as several new pieces of equipment 
including a large testing machine 
of several million pounds capacity 
and greatly improved features of 
rigidity and sensitivity. Dean Hol- 
lister pointed out that, given the 
opportunity to test larger beams, 
columns, and frames that can be 
handled by present equipment, the 
college will expand the range of re- 
search that can be undertaken and 
give students a broader background 
of professional knowledge. 


Metal Processing 

A new folder prepared by the 
University describes the proposed 
Metal Processing Unit of the new 
Materials and Metallurgy Labora- 


tory. Since funds are already avail-. © 


able for a Materials Testing Unit it 
is hoped that the Metal Processing 
Unit may be erected at the same 
time. 

The Metal Processing Unit will 
be one of the five wings of the new 
Laboratory which have been pro- 
posed. In addition to the Materials 
Testing and Metal Processing Units 
there will be the Foundry, the Non- 
metallic Laboratory, and the Ap- 
plied Metallurgy Laboratory. The 
Old Armory will have to be de- 
molished to make room for the com- 
pleted building. 

The next projected structure will 
house the pattern shop and machine 
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shop, both enlarged from their 
present facilities in Rand Hall, with 
the addition of new equipment that 
has already been obtained. There 
will be a Gauge Laboratory with 
latest devices for precision control 
of industrial manufacturing opera- 
tions, facilities for which have been 
arranged for with the Army Ord- 
nance Department; there will be 
x-ray and other apparatus for in- 
spection of metal products. In ad- 
dition to facilities for instruction, 
special research equipment will be 
installed for studying fundamental 
problems in stresses, metallurgy, 
cutting techniques, and tool design, 
along with efficient plant organiza- 
tion for manufacture of metal pro- 
ducts. 

Alumni may obtain the folder on 
the Metal Processing Unit upon re- 
quest to Vice-President Hollister, 
Olin Hall, Ithaca. 


Coordinator 

A broadening of International 
Nickel’s cooperation with universi- 
ties and colleges in the United States 
and Canada in the field of engin- 
eering education through the distri- 
bution of technical literature has 
been announced. 

The new program will make 
available useful material for class- 
room instruction in training stu- 
dents in scientific fields. It has been 
offered to, and accepted by, a num- 
ber of important institutions in the 
United States and Canada which 
give accredited courses in mining, 
metallurgy, chemical engineering 
and one or more other engineering 
courses. As rapidly as possible the 
program will be offered to all en- 
gineering schools. Peter E. Kyle, 
Professor of Metallurgy, will be 
coordinator of this program for 
Cornell University. 

The Development and Research 
Division will furnish to each insti- 
tion an exhibit containing approxi- 
mately 50 specimens of nickel-con- 
taining materials; a porcable metals 
identification kit containing ap- 
proximately 35 specimens of im- 
portant metals and alloys for quali- 
tative identification of metals and 
alloys (spot-testing); literature and 
other technical and practical in- 


formation concerning nickel and its 
alloys, and other data. Motion pic- 
tures of the company’s mining, 
smelting and refining operations 
will be made available. — 


ASCE Meeting 

Dean S. C. Hollister and eleven 
members of the School of Civil En- 
gineering faculty at Cornell attend- 
ed the 94th annual meeting of the 
American Society of Civil Engineers 
from January 15 to 18 in New York 
City. 

In addition to Dean Hollister, the 
group included Director W. L. Mal- 
colm and Professors D. J. Belcher, 
Marvin Bogema, Car! Crandall, D. 
E. Donley, H. M. Gifft, R. M. 
Mains, E. W. Schoder, F. J. Spry, 
C. L. Walker, and George Winter. 
Dean Hollister is a director of 
ASCE. 

Dean Hollister who is a retiring 
member of the Board of Directors 
of the Society attended a meeting of 
that body in New York preceding 
the meeting proper. 

New Director 

Dr. Robert R. Wilson, eminent 
young physicist who is presently 
engaged in developing the new 
Harvard University cyclotron, has 
been appointed professor of physics 
and director of the new Laboratory 
of Nuclear Studies at Cornell Uni- 
versity. 

He will replace Dr. Robert F. 
Bacher as director of the laboratory 
until the latter’s expected return in 
1952 from his duties on the Atomic 
Energy Commission. 

Among his colleagues, the new di- 
tector is known as one of the out- 
standing nuclear physicists of his 
academic generation. The young 
scientist, born in 1914, was in 
charge of the experimental work of 
the Princeton branch of the atomic 
energy project during 1941-43, and 
was head of the Division of Experi- 
mental Physics at the Los Alamos 
Laboratory of the Manhattan Pro- 
ject. 

Before assuming his recent duties 
of developing the new cyclotron at 
Harvard, he studied the develop- 
ments of high energy particle ac- 
celerators for six months at the 
University of California. 
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Alfred L. Boegehold, M.E. ‘15 


Alfred L. Boegehold entered Cor- 
nell in 1911, after graduation from 
Mt. Vernon, (N.Y.) High School. 
Because of high marks in courses 
in mathematics and other scientific 
subjects, he elected a course in 
mechanical engineering. Like most 
would-be engineers studying today, 
Mr. Boegehold found college courses 
a tough proposition. 

He was a member of the Theta 
Chi fraternity and his principle 
extracurricular activity was row- 
ing. In his freshman year he rowed 
bow on the second freshman eight. 
In the sophomore year he was No. 
7 on the Sibley crew which won the 
intercollegiate championship race, 
and in thé junior year he was No. 
3 on the junior varsity crew which 
represented Cornell in the first 
junior varsity race held at Pough- 
keepsie in 1914, helping them to 
take first place from Columbia, 
Syracuse and Pennsylvania. 

After graduating in 1915 with an 
ME degree, he accepted a job with 
the Remington Arms and Ammuni- 
tion Co. in Bridgeport, Connecticut, 
who were then engaged in manu- 
facturing Russian and French rifles 
and British bayonets. While there 
he obtained experience in a large 
variety of machine operations jin 
connection with the manufacture of 
these firearms. Later, he advanced 
to the time study and experimental 
engineering department where ex- 
perience in time study and rate 
setting was obtained. While work- 


Vol. 12, No. 5 


ing in the Department of Tests he 
became definitely interested in the 
subject of metallography. His in- 
terest in this subject was so great 
that he studied a number of texts 
on the subject in an effort to be- 
come as proficient as possible. This 
work led directly to experimental 
work in the heat treating of steel 
and the writing of specifications for 
materials and heat treatment pro- 
cesses. After a year of this kind 
of work, Boegehold was convinced 
that his lifework was metallurgy. 

Mr. Harry M. Williams, who had 
been the engineer of tests at the 
Remington Arms and Ammunitions 
Co. during the time Boegehold be- 
came interested in metallurgy and 
for whom he worked, offered him a 
position at General Motors Re- 
search Laboratories in Dayton, 
Ohio. After five years of a variety 
of metallurgical activities in this 
organization, the General Motors 
Research Laboratories moved to 
Detroit, Michigan, and at that 
time, since Mr. Williams stayed in 
Dayton, Mr. Boegehold was as- 
signed to his position as Head of 
the Metallurgy Dept. of Research 
Laboratories Division of General 
Motors, which he has held ever 
since. 

As the result of a study of pig 
iron, which revealed some interest- 
ing relationships between the char- 
acteristics of pig iron and the nature 
of cast iron and malleable iron 
made therefrom, the American 
Foundrymens’ Association awarded 
him a prize in 1929 called the J. H. 
Whiting Prize. Later on, in 1942, 
the same society awarded him the 
J. H. Whiting Gold Medal in rec- 
ognition of other technical papers 
on cast iron and for activity on 
technical committees of the society. 

Mr. Boegehold was Secretary- 
Treasurer of the Detroit Chapter of 
the American Society for Metals in 
1937; was the Campbell Memorial 
Lecturer in 1938; and became the 
Chairman of the Detroit Chapter of 
the American Society for Metals in 
1938. He is Trustee of the Ameri- 
can Society for Metals, and a mem- 
ber of the American Institute of 
Mining and Metallurgical Engin- 
eers and the Executive Committee 


of the Iron and Steel Institute. 

In addition to the study of pig 
iron, some of the many metallur- 
gical projects which have been car- 
ried on under A. L. Boegehold’s 
leadership were the development of 
a method for making brake drums 
for automobiles, of a bearing which 
is not susceptible to corrosion by 
acids, of a process for completing 
the annealing of malleable: iron in 
30 hours where it had formerly 
taken over 100 hours and of the 
Jominy Hardenability Test for test- 
ing the hardening power of steel, 
which is used extensively all over 
the world. It is with justifiable pride 
that fellow Cornellians view Alfred 
L. Boegehold’s outstand‘ng con- 
tributions to metallurgy, which 
have not only been in the form of 
research on many phases of metal- 
lurgy, but have also included active 
participation in and leadership of 
many metallurgical societies. 


Edgar H. Dix, M.M.E. ‘16 


Chief Metallurgist and Assistant 
Director of Research of the Alum- 
inum Research Laboratories of the 
Aluminum Company of America at 
New Kensington, Pa., Edgar H. 
Dix, Jr. MME 716 is the inventor of 
the alclad high strength aluminum 
alloy sheet in use on the majority 
of U. S. military and transport 
planes, and is also the author of 
numerous technical papers and ar- 
ticles for scientific organizations 
and publications. 

Although he received his ME de- 
gree specializing in electrical engin- 
eering in 1914 at Cornell, his ap- 
pointment as an instructor in the 
Junior Engineering Laboratory 

(Continued on page 42) 
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Jack 


Jack Drew, ChemE 


Getting biographical information 
out of Jack Drew is very much like 
drawing teeth; however, we man- 
aged to extract a little data, along 
with many protestations: “I don’t 
know what you can write about me; 
I’ve never done anything.” What do 
you call getting to the fifth year in 
Chem.E., Jack? 

“If anybody cares, I was born 
August 11, 1924, in Baltimore, 
Maryland; my family wandered 
around a little—Atlantic City, New 
Jersey; Newton Highlands, Massa- 
chusetts; and finally East Orange, 
N. J. I went to Clifford Scott High 
School—never what you'd call a big 
wheel. Well, I played varsity table 
tennis.” (Mr. Drew was also a mem- 
ber_of the Chemistry Club, News 
Editor of the school newspaper, the 
Bagpipe, and was on the varsity 
tennis team.) “Forget about that 
varsity tennis; I was number eleven 
on the squad, and they never played 
more than the first six.” 

In September, 1942, Mr. Drew 
went to the Cornell Chem.E. School 
on a McMullen Scholarship. Here 
he was initiated into Tau Kappa 
Epsilon fraternity, and got a term 
and a half of school before going 
into the army. 

“My army career, to say the least, 
was undistinguished. The usual 
thing, you know; Fort Dix for shots 
and clothes—they had a rough time 
getting shoes for me—and then Fort 
Bragg for basic training. No, I was- 
n’t in Hargrove’s battery, but I can 
remember lots of times when the 
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PROMINENT 


rest of the guys were smoking after- 
dinner cigarettes on the barrack 
steps while I raked C-4-2’s battery 
street from the downstream to the 
upstream end. Good old Sergeant 
Pareso!” Jack’s running battle with 
the Army was lost by default when 
he was CDD’d in November, 1943. 

“Came back in the middle of the 
term and picked up just where I left 
off. Haven’t done much since then 
except sleep and work, and go to an 
occasional party.” 

Not much, unless you consider 
becoming a member of Al-Djebar, 
A.I.Chem.E.—he was president of 
the Cornell chapter in the school 
year 1945-46—and Alpha Chi Sig- 
ma, the professional chemist’s fra- 
ternity, of which he was vice-presi- 
dent in his junior year. 

In the summers of 1945 and 1946, 
he took busman’s holidays as a still 


(Continued on page 26) 


Charles Mallery, EE 


Last summer one of Cornell’s 
Electrical Engineers went on four 
canoe trips in the Adirondacks, 
spent a week packing supplies to 
Johns Brook Lodge on a burro, and 
finished off with a week of hiking 
in the Mount Marcy region. So, 
judging from his pre-war standard 
of two canoe trips and a week of 
hiking, his expense-paid travels. in 
England, Germany, the Philippines, 
and Japan haven’t quieted his feet 
down a bit. 

His name is Chuck Mallery, and 
he hails from Albany. (Albany final- 
ly discovered where he was and sent 
him a scholarship in addition to the 
one he already had). Back at Cor- 
nell since the spring term of °46, 
he is continuing with his power op- 
tion. This takes plenty of time, 
but knowing Chuck, it would have 
to take lots more before he’d for- 
get the outdoors for a four month 
stretch. Now president of the Out- 
ing Club (the outfit knows more 
about the cow paths of Tompkins 
County than the cows do), Chuck 
has been an active member since 
his frosh year in 1941, except for 


some time spent in operating radio 
relay stations for the Army. He 
came back wearing a “Limey” bat- 
tle jacket fitted with red buttons, 
but still prefers an ancient green 
flannel shirt with an only slightly 
younger Club emblem on it. 


Chuck’s prize possession is his 
album of hiking and camping pic- 
tures. With him, it’s not a matter 
of taking lots of pictures and filling 
albums; he’s really a connoisseur, 
and only the best go in his album. 
His eye for a candid shot is a little 
too good for us; some of the pic- 
tures we wish he didn’t have. 


In spite of his status as an Elec- 
trical Engineer, president of the 
Outing Club, member of Eta Kappa 
Nu, and treasurer of the Student 
Branch of the American Institute 
of Electrical Engineers, he still 
hasn’t forgotten an old love. Every 
once in awhile he “does a little 
scouting,” as he says, and takes a 
bunch of Ithaca’s youngsters for a 
hike. He’s an Eagle Scout himself 
and gets a big kick (“charge” to 
him) out of showing them how to 
string up a pot over the fire and get 
the “glop” cooking. 

If in the future, you should see 
a lineman out stringing wires, and 
whistling while he works, you'll 
know its Chuck, combining his love 
of the outdoors with his knowledge 
of electrical engineering. 


Chuck 
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Louis R. Tyler, CE 


Although Lou Tyler is now a 
regular habitue of Lincoln Hall, he 
arrived there only after traveling a 
roundabout route which included 
two years at Notre Dame as an 
electrical engineer. 


It all started just twenty-one 
years ago in Drexel Hill, Pennsyl- 
vania, a suburb of Philadelphia. 
Lou’s first interests ran along musi- 
cal lines, and after taking drum 
lessons, he became a permanent 
fixture of his junior high school 
band. During his last year in jun- 
ior high, he spent most of his time 
backstage in the school auditorium 
as stage manager for all school pro- 
grams, and he used this experience 
when he entered Upper Darby Sen- 
ior High by acting as stage manager 
for his senior class play. He also 
found time to manage the track 
team for three years and to play 
intramural soccer and basketball as 
well. Both the National Junior Hon- 
orary Society and Hi-Y elected 
him a member. 


In March 1943, during his last 
year in high school, he enlisted in 


the Marine V-12 program. About ° 


a month after graduation, he re- 
ceived his orders to report to the 
University of Notre Dame on July 
1. While the Fighting Irish were 


marking up another championship 
football team, Lou was being in- 
itiated by college professors and 
drill sergeants simultaneously. Dur- 
ing his four terms at Notre Dame, 
Lou put in quite a bit of time with 
both the university and the V-12 
band. Then, in November 1944, he 
was transferred here to Cornell, 
just in time for those three long 
months of snow and the accom- 
panying winter sports. 


The Marine Corps had originally 
decided to make an E.E. out of Lou 
and he had no say in the matter. 
However, he found civil engineer- 
ing more to his liking, and with a 
little persuasion, he managed to 
get himself transferred into the C.E. 
school after one semester here at 
Cornell. In the Fall of 1945, he was 
taken into another honorary so- 
ciety, Chi Epsilon. He says he “kept 
on the good side of the Marine 
Corps” long enough to receive his 
commission last March, after which 
he was placed on inactive duty. He 
returned to Cornell immediately. 


After a summer of rest and re- 
laxation in Wisconsin with his bro- 
ther, Lou is back for his final term, 
and is busying himself both as 
Vice-President of the Student 
Chapter of the A.S.C.E. and as an 
officer of Chi Epsilon. Upon gradu- 
ation in February, he expects to 
take a position in Arabia in the 
structural design department of an 
oil’ company subsidiary located 
there. He won’t have to worry 
about these cold Ithaca winters, 
but, he says, “there must be an 
easier way to get a suntan!” 


Eugene S. Carlson, AEME 


Gene Carlson arrived on the Hill 
in July of 1943, fresh from prep 
school. He was graduated from Uni- 
versity School in Shaker Heights, 
Ohie, hardly a month before, and 
replete with a McMullen Scholar- 
ship, he delved into the intracacies 
of mechanical engineering, which, 
he was assured, would become eas- 
ier as time went by. Of this assur- 


Gene 


ance, Gene says, “I don’t want to 
comment further on that statement 
beyond saying that some people 
have it and then again some people 
don’t.” Gene’s subsequent career 
proved that he did. 

Gene believes that one of the 
finest things to be gained from col- 
lege is a well-rounded extra-cur- 
ricular life, and he got off to a good 
start immediately. In his first term, 
he became a member of the Men’s - 
House Committee at Willard 
Straight, as well as becoming a 
pledge to Phi Delta Theta. His 
fraternity elected him its President 
in the Spring of 1945, and during 
that term, he helped to reestablish 
the Interfraternity Council, then 
known as the Interim Council. He 
also took part in the Interfrater- 
nity Conference, composed of un- 
dergraduate fraternity men,- Uni- 
versity representatives, and Alumni 
representatives, which set about to 
reestablish the fraternity system at 
Cornell on a sounder and more en- 
during basis. 

At one time or another, Gene be- 
came affiliated with the Cornell 
Daily Sun, with what he calls “the 
honorary social society of Kappa 
Beta Phi, the Sibley Society of At- 
mos, to which he was elected Vice- 
President this term, and the Ameri- 
can Society of Mechanical Engin- 


eers.” 


Lest the above recitation of seri- 
ous labors give the wrong impres- 
sion, Gene hastens to add, “While 
I am a firm believer in the forces 
of temperance et al, I nevertheless 
am a firm devotee of that hail in- 

(Continued on page 26) 
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Recent Developments 
In Engineering 


Techni-Briets 


New Snow Remover 

Faced with the problem of re- 
moving snow from railroad tracks, 
the Barber-Greene Co. has designed 
a new piece of snow removal equip- 
ment. Instead of pushing the snow 
to one side and covering up the 
adjourning tracks, this piece of 
equipment virtually eats. up all 
the snow. 

Picked by a conveyor belt at the 
forward end, the snow is dumped 
into a large tank in the rear con- 
taining boiling water. Two tanks 
are employed in this system. The 
small one is first filled with water 
which is brought to the boiling 
point by injecting steam. Then 
water is allowed to flow into the 
large tank so that water level of 
both tanks is about two feet. As 
the snow is deposited in the large 
tank it melts and fills both tanks. 
At this point it is necessary to 
dump the water into a convenient 
drain or catch basin. Water is re- 
tained in the small tank, reheated 
with steam, and the process is re- 
peated. 

Motive power is supplied by a 
locomotive which pushes the snow 
remover. Experiments show that 
this system is 70% cheaper than the 
older methods commonly employed. 


Giant Telescope 

Delayed during the war, the work 
on the 200 inch telescope on Mount 
Palomar in Calfiornia has begun 
again and is reaching completion. 
This instrument will enable astron- 
omers to investigate areas as much 
as a billion light years out into 
space. 

Despite its enormous size, this 
telescope has been built with the 
closest possible tolerance. The tol- 
erance worked to on the 317,000 
pound horse-shoe bearing for the 
telescope, gives an idea of the pre- 
cision with which the parts were 
built. While boring the center of 
this bearing to a diameter of 44 
feet, the engineers were troubled 
by the expansion of the piece due 
to the sunlight entering the shop. 


20 


In the later part of the afternoons, 
this heat would expand the bearing 
as much as thirteen thousandths 
of an inch. As the boring was to be 
bored to a tolerance of five thou- 
sandths of an inch, a solution of 
this problem had to be found. The 
Westinghouse engineers’ best solu- 
tion was a “sun-bonnet’ which elim- 
inated 50% of the expansion due 
to the heat. 

After the bearing was bored, it 
was literally pressed out of shape. 
This was done so that the weight 
of the telescope would again restore 
it to a near perfect circle. The bear- 
ing, which runs on oil pads, reduces 
the friction to 1/600 of that which 
roller bearings would produce if 
they were used. Thus an engine of 
one-half horsepower could turn ‘the 
500-ton mounting for the telescope. 


4000 Times Sweeter 


In the near future you may be 
able to measure the sugar for your 
coffee in grains, rather than by the 
teaspoon. This may come true by 
the use of N-Propozy, a new sweet- 
ening agent developed during the 
war by a Dutchman. As compared 
to saccharin which is only 200 to 
700 times as sweet as cane sugar, 
the new substitute is 4,000 times 
sweeter than natural sugar. Already 
in use in Europe, the American pa- 
tent has now been applied for. Its 
one drawback is that it is only 
slightly soluble in water,-but even 


—Courtesy Barber-Greene Co. 
The new snow removal equipment for removing. snow from railroad tracks. 


when diluted with milk sugar, it 
is stronger than any other sweeten- 
ing agent. If a few grains of this 
substance were put on the tongue, 
its taste would remain for half an 
hour. 


Air In Concrete 

A- system of trapping air in con- 
crete, already tested on some roads, 
may soon be applied to concrete 
structures. By using pine resins, 
animal or vegetable oils and fats, or 
other saponifiable substances, air 
bubbles can be formed in concrete. 
These spheroids of air greatly in- 
crease the resistance of the concrete 
to chemical action with salts used 
in de-icing walks and decrease the 
amount of frost heaves. The loss in 
rigidity is more than compensated 
for by the greater uniformity of the 
bonding in the concrete. 


Uses of Natural Gas 


A surprising number of uses for 
natural gas have been found in re- 
cent years and are not being greatly 
employed. It is used to make soaps, 
thin resins, insecticides, and a svn- 
thetic gasoline. 

(Continued on page 26) 


_ The dynamometer shown at the right 
is used to simulate actual landing con- 
ditions for the landing gear to be used 
in future aircraft. It is the largest test- 
ing machine of its type in the world. 

—Courtesy Westingh oust 
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Presidents Message ¢ 
t 
I have been thinking recently about the extent to Steam is still a great servant of mankind, but to it E 
which engineering as a profession has expanded in the last has been added the vast versatility of electric and hy- N 
seventy-five years, so that it now reaches into every phase draulic power. In putting to work these new forces, un- Vv 
of our lives. dreamed-of benefits have occurred to all. Competition be- t 
This reflection was brought about by my coming across tween these great prime movers has led engineers to ever E 
some engineering books of my father’s at about the time strive for greater efficiency. This has opened horizon after 
I was attending a convention of one of the large engineer- horizon of new uses. Each new use has stirred scientists g 
ing societies. on to further study and exploration, so now a score of te 
To the world of seventy-five years ago engineering technical societies are needed through which engineers may a 
was primarily boilers, engines, pumps, gears and levers. reveal their specialized findings. A 
Steam was king of motive pewer and huge Corliss engines As each type of engineering profession matures, v 
with majestic fly wheels supplied energy through an elab- greater specialization seems to occur so that we find the a 
orate system of belts to the machines to be driven. I re- oldest societies with many branches and sections. The n 
member the tunnel where a little boy was allowed to go technical studies must delve into considerations which Cc 
for a rare moment now and then and literally have his were unheard-of seventy-five years ago. This reaches the 
hair stand on end from the static emanating from the 36” extent where one of the societies recently gave one of its 
pelt carrying power under the road to a vertical shaft in highest awards for a Study and Analysis of Resonant pt 
the spinning mill! Here various belts fed the power off Vibration in Pipes. P' 
until it finally dissipated itself in the deafening whirr of That, of course, is one of the great opportunities and, W 
thousands of spindles. at the same time, great problems of the young engineers g 
Then the problems of the engineers were leaking in these times—keeping up with what is being revealed B 
pipes, broken belts and babbitt bearings that frequently and published is a tremendous task. But here is where I 
burned out—usually at the most inopportune time. think it is easier for Cornellians than for many others. Jt 
And how different the machine shops of that period! With our great heritage in the pioneer work done in 9 
Then overhead belts flapped and screeched as machine electrical, mechanical, civil and industrial engineering, stu- Vv 
loads were applied. Fine work was done but only those dents are brought closer to an understanding of the re- | 
with years of training in particular skills could acquire sponsibility we feel for carrying our chosen profession to ne 
the coveted title of “toolmaker.” Each reader can supply, even greater heights of service to mankind. 
for contrast, his own picture of some modern factory de 
with which he is familiar. : ROBERT B. LEA ci 
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NEWS 


Alexander S. Eisenbrandt C.E. ‘20 
has been appointed budget ac- 


_ countant for the industrial electron- 
-ics and x-ray divisions of Westing- 


house Electric Corp. He joined the 
accounting department in 1942 af- 
ter being in real estate develop- 
ment and small home construction 
business. Before that he had served 
es a distributor in the Baltimore 
Washington territory for national 
radio and phonograph manufac- 
turing companies. He resides at 
2226 Crest Road, Baltimore. 

J. Thompson Brown, ‘03, has re- 
signed as a vice-president and 
member of the Executive Commit- 
tee of E. |. DuPont de Nemours and 
Company. He is still serving as a 
member of the company’s Finance 
Committee, and remains on the 
Board of Directors. 

Francis H. Scheetz B.Chem. ‘16 
now associated with the law firm 
of Evans, Bayard, and Frick in 
Philadelphia has been named 
chairman of the Cornell Alumni 
Committee on Bequests and An- 
nuities. He also serves as chairman 
of the class of 1916 Fiscal Commit- 
tee. 

A gift of $1,000 from Cyrus ‘D. 
Backus E.E. ‘96 of Silver Spring, 
Md. has been received by the Uni- 
versity. Mr. Backus is a member of 
the American Institute of Electrical 
Engineers, Institute of Radio En- 
gineers, Cosmos Club of Washing- 
ton, Cornell Clubs of Washington 
and New York, and a fellow in the 
American Association for the Ad- 
vancement of Science. He is serving 
as a patent attorney with Inter- 
national Telephone and Telegraph 
Corp. 

Edward E. Lipinski.C.E. ‘14 form- 
erly with James Stewart and Com- 
pany has associated with J. H. 
Williams and Company, General 
Contractors, 1122 Cathedral Street, 
Baltimore, as Vice President. 

Discharged from the Navy in 
June, Francis Gifford BME ‘42 has 
become a test engineer at Chance- 
Vought Aircraft, Stratford, Con- 
necticut. 

Arthur F. Glasser who received a 
degree in C.E. ‘36, and then de- 
cided to go into the ministry, 
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sailed for China November 22 to 
become connected with the China 
Inland Mission Service. Mr. Glasser 
served as a chaplain in the Marine 
Corps during the war and has re- 
cently had published the book he 
has written about his experience, 
And Some Believed. 

As an operations engineer Fred- 
eric C. Burton C.E. ‘42, recently 
joined the Texas Company and is 
connected with the African Divi- 
sion of the Foreign Sales Depart- 
ment. 

Former Colonel Howard W. Dix, 
M.E. ‘11 now out of the army, has 
returned to his patent law partner- 
ship of Emery, Varney, Whittemore, 
and Dix. Mr. Dix has spent the last 
five years in Ordnance and the 
O.S.S. on patent and research mat- 
ters. 

Robert M. Gifford BS in AE(EE) 
‘39 is being transferred from the 
Schenectady to the Cleveland office 
of the General Electric Co. as a 
motor specialist. He reports that J. 
E. Godfrey Jr. ‘39, has been in 
Schenectady for the last four 
months with the same company. 

Now general superintendent of 
the film quality control department 
of Ansco division of General Ani- 
line and Film Corp., Karl Pechmann 
B.Chem.E. ‘38 of Binghamton was 
transferred October Ist from the 
research laboratory. 

Spencer Kellogg Il ME ‘37 is in 
charge of aircraft flight instrument 
development at Sperry Gyroscope 
Co. 

Arlington W. Clark E.E. ‘25 ‘26 
has been appointed general man- 
ager of Snap-on Tools of Canada, 
Ltd. to be in charge of all sales, 
production and district functions of 
the company’s home office and fac- 
tory at Long Branch, Ontario. He 
has resigned as managing director 
of Black and Decker Manufactur- 
ing Co. Ltd., a position he has held 
since 1934. Last year Clark served 
as chairman of the district confer- 
ence committee for the 168th Ro- 
tary district convention. 

Edward A. Reed E.E. ‘31 of Flint, 
Michigan is head of die engineer- 
ing and faculty chairman of the 
Alumni Engineering Association at 


the General Motor Institute, central 
training agency of General Motors 
Corp. 

Edward D. Luque E.E. ‘23 of 
Hamburgo 306, Mexico City is as- 
sistant general manager of opera- 
tions for Industria Electrica de Mex- 
ico and has been working on the 
layout of their new factory to be 
erected near Mexico City. The fac- 
tory, which is to be used for the 
manufacture of electrical equip- 
ment under Westinghouse patents 
and methods, is being designed un- 
der the supervision of Westing- 
house technicians. 

For new methods and procedures 
to improve Signal Corps equip- 
ment and instructional literature 
and for improvements in the tech- 
nical training program which re- 
sulted in the better utilization of 
radar equicment, Professor William 
L. Everitt E.E. ‘20, ‘22 of the Uni- 
versity of Illinois received the ex- 
ceptional civilian service award. 
The award was presented at a din- 
ner on the Illinois campus at Ur- 
bana by Brig. General C. H. Arnold 
of the Office of the Chief Signal 
Officer. Professor Everitt who is 
head of Electrical Engineering de- 
partment, was director of the op- 
erational research staff of the Chief 
Signal officer U. S. Army from 
March 5, 1942 until the end of the 
war. 

Leonard Miscall C.E. ‘19 has gone 
to China as a special envoy for the 
Office of the Director General UNR- 
RA. He is serving as a consultant on 
movements of supplies, construc- 
tion materials and organization of 
constructional efforts. Mr. Miscall 
was a Navy Commander in the 
Seabees in the war and during his 
service did outstanding work in 
salvaging some units of the fleet 
sunk at Pearl Harbor and supervis- 
ing the building of a mountain 
road in Trinidad. He sailed from 
San Francisco September 11 and 


will be in China until next summer. 


Bryce I. MacDonald, Jr., B.Ch.E. 
‘45, is now working for General 
Electric in Schenectady. His tem- 
porary home address is: 342 Ele- 
anor Street, Schenectady, New 
York. 
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With this issue we introduce to 
our readers a new feature page—a 
page of humor, and one which we 
hope will be as well received as 
Jim Edison’s “Caustic.” 

There is plenty of humor around 
the College of Engineering. Merely 
by looking out of the barred win- 
dew in the ivory tower at 400 Lin- 
coln, I find myself convulsed with 
belly-laughter. Just look at’ those 
jolly CE’s merrily shoveling snow 
away from a bench mark. Do you 
see how white their ears are? That, 
Gregory, is the first sign of acute 
frostbite. What’s that Gregory? 
You mean the emaciated little fel- 
low hanging by his thumbs from 
the tree . . . No. Gregory, he is 
not the Slobbovian ambassador. 
. . . He was a promising EE until 
his flask of hydrogen exploded in 
the Chem Lab. Back to work, 
Gregory, we have a deadline to 
meet. The ENGINEER always comes 
out on time, now, y’ know. Gregory 
is the little man who shucks all 
the corn before it appears in this 
column. 

Guarantee: We hereby guarantee 
our jokes to be older and cormier 
than any joke of similar size and 
price available at any other source. 
Reliable surveys show conclusively 
that NINE out of ten reform school 
graduates find this statement true. 
Make the T.1.M.* test yourself, 
today, and if you disagree, your 
boxtop will be returned to you tm- 
mediately by the Lehigh Valley 
fast freight. 


The Rod and Snowshoe 

No course receives as much at- 
tention per square freshman head 
as Surveying. During this class no 
heads nod, and no snores are heard. 
Any engineer- who goes to sleep 
during a 210 field problem will more 
than likely not be found until the 
spring thaw. 


* T.1.M.—Taste In the Mouth: 
Read one of our jokes. Does it leave 
that fuzzy taste in your mouth? 
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Out Phase 


By HERBERT F. SPIRER, EP ’51 


Frostbite in Ten Easy Lessons, 
as taught by Professor Underwood 
who has survived more Arctic bliz- 
zards than Admiral Byrd, is not 
without its advantages. One group 
of would-be armature winders has 
found a way to make great sport 
of the transit. Setting the instru- 
ment near a walk, they aim the 
telescope directly across the walk. 
They gaze intently through the 
tube, and wait for a frosh coed to 
come up the walk. Just as the un- 
suspecting target is about to step 
into the line of sight, the playboys 
tear their hair furiously, shouting, 
“No, no, you'll be: in: the picture. 
... Don’t get in front of the cam- 
era!” 


This Wonderful World 

News Release: 

The Association of American 
Soap and Glycerine Producers re- 
ports that after three years of 
research in the Indian Jungle, soap 


‘has been proven to be the only sure 


antidote for cobra venom. 

Lord Harvey Absinthe, D.S.S., 
his yellowed skin drawn tight over 
fevered bones, hacked at the under- 
growth with his machete. Two thou- 
sand miles through the Indian 
jungle to the Afghanastanian bor- 
der left their scars on his hag- 
gard frame. Two hundred native 
bearers had joined the safari only 
to drop dead on the trail. 

Absinthe had a job to do and 
he was determined to make good. 
Only a few more rare Indian snails 
were lacking from his collection. 
Lord Harvey forced a grim, ma- 
larial smile as he thought of his 
book, The Complete Sex Life of 
the Snail, becoming a best seller. 

“Aglrpfq!” cried a native bearer, 
rudely interrupting The Man’s con- 
templation. Recognizing the danger 
cry of the local natives, Harvey 
jumped back. He was too late. Two 
monstrous fangs flashed out, and 
sunk deep into his shoulder. As the 
huge cobra slithered back into the 
dense maze of the jungle, Lord 


Harvey fell, to the ground, writh- 
ing in agony. 

“Quick, Henry,” he screamed to 
his deaf mute lackey, “Quick, Hen- 
ry, the Lux!” 

Henry, who had not yet seen the 
latest report of the Association of 
American Soap and Glycerine Pro- 
ducers, began to pour the contents 
of a gallon jug of Southern Com- 
fort into the stricken man’s mouth. 
Lord Harvey, reclining in his ser- 
vant’s arms, the pain only slightly 
dulled by the useless medicinal 
whiskey, felt his life ebbing away. 
He could have been saved! Soap 
floated by in front of his bleary 
eyes. Little bars, big bars, round 
bars, square cakes, chips, powders 
. .. Ivory, Rinso, Fels-Naptha .. . 
Oxydol . . . Sweetheart . . . Camay 


Lord Harvey opened his mouth 
as his eyes twitched nervously. As 
one man, the safari leaned for- 
ward, notebooks opened, pencils 
poised, tensely awaiting the great 
man’s last words .. . 

“Hic ...!”, he said, going limp. 
Today his bones are preserved in 
the basement of Goldwin Smith, a 
constant warning to all who would 
shun soap. Requiescat in palmolive. 


Misbrint 


Headline in the Cornell Daily 
Sun: 
LONG TO REVEAL ISOTOBE SECRETS IN 
SCIENCE TALK 
. . . Perhabs the lecture will be 
accombanied by exberiments. 


Kodiak, the Eskimo, was sitting 
on a cake of ice telling a story. He 
finished it, got up, and said, “My 
tale is told.” 


See you all next month, same 
column, same corn. 
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He gave 
the world 


a new voice 


Alexander Graham Bell was a teacher of 
the deaf. He was also a trained scientist who 
made it possible for millions upon millions 
of people to hear each other by telephone. 
The telephone brought something into the 
world that had not been there before. 

For the first time people were able to talk 
to each other even though separated by 
long distances. 


Horizons broadened. A new industry was 


100th Anniversary of the Birth of Alexander Graham Bell 


ALEXANDER GRAHAM BELL 
by Moffett, 1918. 


born, destined to employ hundreds of 
thousands of men and women and be of 
service to everyone in the land. 

Alexander Graham Bell was a great human- 
itarian, not only as a teacher of the deaf, but 
in his vision of the benefits the telephone 
could bring to mankind. 

Bell’s vision has come true. It keeps on 
being an essential part of this nation-wide 
public service. 


. 
March 3, 1947 
fy 
\A 
: 
BELL TELEPHONE SYSTEM 
AN 
ER 25 


IMPERIAL 


PIONEERS IN TUBE FITTINGS 


for Fuel, Oil, Gas, Air 


Hydraulic Installations 


THE IMPERIAL BRASS MFG. CO. 
1200 W. Harrison St., Chicago 7, Ill. 


Jack Drew 
(Continued from page 18) 


operator in the National Oil Pro- 
ducts Company of Harrison, N. J., 
and as a chemical engineer with 
Goodyear Tire and Rubber Com- 
pany in Akron, Ohio. 

This year, coming down the home 
stretch, he has the additional head- 
ache of the job of steward for TKE. 
In spite of the ragging stewards al- 
ways get, and the new shortages 
and unpredictable prices, he’s do- 
ing fine. 

“T have a couple of research deals 
on the fire now: ‘A Study of Par- 
ticle Size in Jaw Crushing’—feld- 
spar, coal, shale, rock, quartz, and 
stuff like that—and a plant design: 
‘Hydroflouric Acid, the universal 
solvent’. Ugh! What are we going to 
keep it in?” 

“After graduation? Well, I think 
I'd like to work back in dear old 
Boston. No, I don’t have a worry 
in the world about competition from 
those MIT men. Guess that’s about 
it! Thanks.” 

Guess so. Thanks and good luck, 
Jack. 
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Gene Carlson 
(Continued from page 19) 


stitution, the Cornell party.” He 
feels that “a stein of beer and the 
fellowship of a song are the inevit- 
able ingredients of friendship and 
good times, two factors which are 
indispensible components of col- 
lege life.” 

As a civilian during the war, 
Gene was able, during off semesters, 
to gain experience in a wide range 
of industrial activities. One term, 
he worked as a metallurgical assis- 
tant for the Jones and Laughlin 
Steel Company; another term, he 
“sailed” the Great Lakes as .a sea- 
man for the Pickands Mather Iron 
Company; and this past summer 
was happily spent as a blueprinter 
with the C & O Railroad. Gene has 
found all of this work of consider- 
able value and interest, particularly 
the metallurgical position, which, 
he says, “set me up for 3T31—a 
significant fact.” 

Gene will graduate.at long last 
this coming June. They say that 
the successful man plans not for 
tomorrow, but for the day after to- 


and 


morrow. Taking this sage advice 
to heart, Gene hopes to enter the 
field of sales engineering, prefer- 
ably in some major industrial field. 
However, before he takes the big 
step, Gene plans to take “a nice 
paid vacation” at the shore of some 
similar place of a suitable nature 
for about three months next sum- 
mer. But he adds, “In all serious- 
ness, this is pure conjecture, for 
who can accurately say what he 
will be doing, even tomorrow?” 


Natural Gas 
(Continued from page 20) 

This gasoline should have impor- 
tant uses in the future for it has 
high anti-knock qualities and gives 
50% more mileage per gallon than 
gasolines now in use. It is espe- 
cially well adapted to the high com- 
pression engines of the future. 

In a few years one should sce 
one-fourth of our soap made from 
natural gas. The extent of our na- 
tural gas deposits can be gained by 
realizing that only 1% of the na- 
tural gas reserve would be used up 
if all the soap in this country were 
made from it in the next 50 years. 
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No moisture can seep through the seams of these raincoats —thanks to 
the electronic sewing machine developed at RCA Laboratories. 


A sewing machine...without a needle or thread! 


Since mankind first began to sew, say 
15,000 years ago, seams have always 
meant “needle and thread.” 


But when new thermoplastic materials 
came along-—specially developed for 
waterproof coverings such as raincoats — 
ordinary “needle and thread” seams 
wouldn’t do because of their tiny holes. 

‘'Now—thanks to research at RCA Lab- 
oratories— goods made of thermoplastics 
are “sewn” by electrons and the seams are 
as strong as the material itself ! 

This will make possible dozens of brand- 
new uses for these inexpensive and durable 


thermoplastic materials. Even today they 
provide perfect packages for foods, meats 
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and drugs because they are completely 
watertight, airtight and transparent. You've 
probably seen thermoplastic raincoats, to- 
bacco pouches, shower curtains... 


Research, such as resulted in the elec- 
tronic sewing machine, is reflected in all 
RCA products. When you buy an RCA 
Victor radio or television receiver or any- 
thing bearing the name RCA, you enjoy a 
unique pride of ownership in knowing that 
you possess one of the finest instruments of 
its kind that science has yet achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20. . . Listen to The 
RCA Victor Show, Sundays, 2:00 P. M., East- 
ern Time, over the NBC Network. 


The electronic sewing machine 
“welds” seams in thermoplastic — 
materials, Anyone interested in 
manufacturing this instrument can 
obtain information by simply 
writing to RCA, RCA Building, 
Radio City, New York 20, N. Y. 


4}) RADIO CORPORATION of AMERICA 
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PENNSYLVANIA CRUSHER CO. 


LIBERTY TRUST BUILDING, PHILADELPHIA, PA. 
NEW YORK PITTSBURGH CHICAGO LOS ANGELES 
Associated with Fraser & Chalmers Engineering Works, London. 


HAMMERMILLS “Pennsylvanias” are built REVERSIBLE, an ez- 
clusive feature. Change from right to left hand rotation by Motor 
switch. For Limestones, Cement Rocks, Gypsums and wide variety 
of Chemicals and Industrial Minerals. Automatic Hammer “turning.” 
Adjustable Cages . . . Tramp Iron protection. Steelbuilt. Patented. 
In capacities up to 500 TPH. Bulletin No. 1039. 


IMPACTORS An advanced new type that reduces by hard-hitting 
Impact. For reducing difficult Electric Furnace Refractories, a wide 
range of Ferro products, Slags, Chrome Ores, Chemicals and indus- 
trial Minerals. Low overgrinding, high cubing particle shape. Patent- 
ed. Bulletin No. 6015. 

DOUBLE REDUCTION CRUSHER A powerful, two-stage-in-one 
double reduction unit for crushing “one-man” stone, Industrial Min- 
erals, Chemicals, etc. 

When suitably equipped, it becomes a highly specialized unit for 
crushing heavy and light steel turnings. 

SINGLE ROLLS An advanced Steelbuilt design specialized for 2- 
stage reduction of Coal; several sizes for Mines, Gas Works and 
Power Plants. For Chemicals and Industrial Minerals. Also power- 
fully Steelbuilt for primary and secondary reductions of Cement 


_stones, etc. Tramp Iron protection. Quick sizing adjustability. Several 


sizes in capacities up to 800 TPH. Several Bulletins. 

BRADFORD BREAKERS Reduce R.O.M. for. Stoker or Pulverizer 
feed with absolutely no oversize and low “overgrinding.” Crush by 
gravity-impact. Automatically eject, without damage, tramp iron, 


mine debris and hard rock. Low H.P., slow speed, rugged construc- . 


tion, low up-keep. Without any qualification, we consider this the 
most dependable type heavy duty Coal Crusher ever designed. 25 to 


1500 T.P.H. Steel built. Patented. Bulletins. 


GRANULATORS Granulate materials of medium hardness . . . 
Bituminous coal. . . . Gypsum Rock, etc., to. produce sizes 1%” to 2”, 
with minimum fines and oversize. Operation practically dustless. Steel- 
built. Patented. Bulletin No. 9000. 


BRADFORD-HAMMERMILLS A highly specialized Coal Crusher for 


Power Stations. Patented. Bulletin available. 


Television 
(Continued from page 14) 

unobtainable. As one example, the 
early owners of home receivers 
found it impossible to detect the 
spectators sitting in the dim shad- 
ows of Madison Square Garden dur- 
ing the telecasts. The image orthi- 
con has given such high definition 
to television that now no one in 
the stands escapes the all-pervasive 
camera eye. Henceforth the specta- 
tors will have to be considerably 
more wary of their antics at the 
boxing matches. This new-found 
clarity brings additional advantages 
to the televising of football games. 
No longer will fullbacks advancing 
down the field become mysteriously 
swallowed up by the long shadows 
cast by the stadium. The audience 
sees everything, regardless of light- 
ing conditions. 


Row A Center 


The tube’s inherent stability pro- 
tects the screen image against sud- 
den changes in light intensity. For 
instance, if a press photographer 
fires a flashbulb within close range 
of the television camera, the screen 


image is virtually unaffected. In 
combination with a telephoto lens, 
the image orthicon gives notable 
clarity to long-range reception. 
With just such a hookup, the tele- 
cast of the Lewis-Conn fight several 
months ago made the home audi- 
ence feel as if it were sitting in 
Row A center. Actually, the record- 
ing cameras, mounted on a tem- 
porary platform, were some 135 feet 
removed from the ring. The image 
orthicon also exhibits greatly in- 
creased depth of focus over past 
models. Before the development of 
the image orthicon, the entire prize- 
fighting ring at the Garden never 
came into sharp focus. Now not only 
is the entire ring seen clearly but 
several rows of seats beyond. 
Light and Compact 

Because the tube is light and 
compact, it is ideally suited for use 
in portable television cameras. The 
image orthicon photocathode area 
is one-fourth that of the orthicon 
and one-sixteenth that of the larger 
iconoscopes. The relatively large 
mosaic areas of the iconescope and 
the orthicon require optical systems 
of considerable size. However, with 


the image orthicon, the optical 
system need be no larger than that 
employed with a standard 35-milli- 
meter motion picture camera. The 
sizes and weights of the lenses in- 
cluded in the normal complement 
for the image orthicon are approx'- 
mately one-quarter those needed 
for the iconoscope. 


‘Walkie-Lookie’ 

As the result of the high output 
signal provided by the image orthi- 
con, the number of amplifier tubes 


‘required in subsequent stages is 


greatly reduced. Hence circuits 
formerly built into auxiliary equip- 
ment may now be conveniently in- 
corporated within the camera itself, 
thus leading to further compactness. 
Today the average camera, contain- 
ing seventeen vacuum tubes, weighs 
only forty pounds. Since the inven- 
tion of the image orthicon, scien- 
tists have been renewing their ef- 
forts to devise a “walkie-lookie,” a 
light-weight, portable television 
camera with all the ease of opera- 
tion attributed to present-day 
“walkie-talkies.” 
(Continued on page 30) 
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NE CAME BACK 


One of the legends surrounding the making of Da- 
mascus sword blades is that the smiths developed a 
delayed quench consisting of thrusting the heated 
blade into the body of a slave. This gave the re- 
quired properties, but it was prodigal of manpower, 
and inconvenient besides. The smith usually had 
to leave town to do his heat treating in quiet. 


Today, metallurgists can obtain properties they 
need in steel by simpler, less improvident means. 
A little molybdenum is one way of doing this. 
It is a proved means of obtaining the harden- 
ability that assures good performance in service. 
Practical working data on molybdenum 
steels are available from Climax upon request. 


MOLYBDIC OXIDE—B8RIQUETTED GR CANNED FERROMOLYBDENUM “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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for every purpose 


The routine use of CAMBRIDGE Surface 
Pyrometers takes the guesswork out of tem- 
perature determination in many industries. 
The CAMBRIDGE is accurate, dependable, 
rugged, quick-acting and easy to use. The 
Roll Model is for checking surface tempera- 
tures of still or moving rolls. The Needle 
Model is for insertion into materials in a 
plastic or semi-plastic state for within-the- 
mass temperature determination. The Mold 
Model is for checking surface temperatures 
of mold cavities and surfaces cf almost 
any contour. 


Send for Bulletin I94SA. 


CAMBRIDGE INSTRUMENT CO., 
3756 Grand Central Terminal 
New York 17, N. Y. 


CAMBRIDGE 


PIONEER MANUFACTURERS OF 


PRECISION INSTRUMENTS 


INC. 


Surface Pyrometers * Lab 


Moisture Indicators and Recorders Instruments 


Engineering Gos Analysis ° Physiclogical Instruments 
and many other Mechanical and Electrical Instruments 


& D. C. * Galvanometers 


Come early for your Books 
and Supplies for the 


Turn Your Used Books 
Into Good Coin ! 


We pay 50% in cash for books 
continued in use at Cornell. 


You'll enjoy trading at 


Second Term 


Television 
(Continued from page 28) 

Now that light intensity is no 
longer critical, brilliant studio il- 
lumination is neither necessary nor 
desirable. Henceforth actors and 
technicians will not be required to 
wilt under batteries of dazzling 
floodlights. Furthermore, the image 
orthicon makes it possible to cut 
lighting costs in studio operation 
and thus markedly reduce program 
budgets. This resultant economy 
has made more than one television 
sponsor emit a lusty hallelujah. 


Television Everywhere 

At last the entire world of events 
falls within the province of the tele- 
vision cameraman, whether he is re- 
cording a prize fight, a presidential 
inauguration, a vox-pop street in- 
terview, a six-day bike race, a court- 
room trial, operas, plays, concerts, 
parades, atomic explosions, or just 
some Park Avenue lollipop carous- 
ing in one of the darker corners of 
a midtown night club. But prob- 
ably the most significant, although 
not the most constructive, uses 
made of the image orthicon to date 
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have been undertaken by the Army 
and Navy. In fact, so great was the 
importance of this development to 
our armed forces that, ranking with 
radar and the proximity fuse, the 
image orthicon was one of this coun- 
try’s most closely guarded wartime 
secrets. Even now, many details of 
its military application are still be- 
ing kept under wraps. 


In The Air 

The Navy, however, reported 
that as early as 1940 television 
served as the eyes of a pilotless tor- 
pedo plane, radio controlled and 
television “directed. A_ television 
camera placed in the nose of the 
ghost plane was allowed to scan 
the terrain below and transmit its 
images to the screen in a guiding 
plane some one hundred miles 
away. Many such assault planes 
were placed under test and ulti- 
mately pressed into service during 
the war. Fast-flying Marauders car- 
ried image orthicon equipment cap- 
able of transmitting high quality 
pictures as far as two hundred miles 
from an altitude of 22.500 feet. 
Television was used to direct crash- 


boats against enemy objectives. 
Even television-controlled gliders 
carrying explosives were used to de- 
stroy enemy land and sea targets. 
With the aid of the image orthicon, 
it was possible to employ robot air- 
craft for general reconnaissance and 
for the direct observation of gunfire. 


Attention: Test Engineers 

Many free-falling, radio-control- 
led bombs and flying torpedoes were 
television equipped. The image 
orthicon also served to transmit 
maps and charts between ships and 
aircraft. Particularly noteworthy in 
the testing of new types of aircraft 
was the ability of television cameras 
to transmit meter and gauge read- 
ings on aircraft instrument panels. 
For test engineers, television utterly 
obliterated the consequences of 
space and speed. Under the severe 
conditions that might cause a test 
pilot to blank out completely, air- 
borne television operated with un- 
impaired effectiveness. Especially 
toward the end of the war, the im- 
age orthicon gave to airborne tele- 
vision extraordinarily improved sec- 

(Continued on page 32) 
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AST STARTING and stopping 
are top requirements of high 
speed vee-belt pulleys. Other 
things being equal, the lighter 
the weight the faster the pulley 
will stop and start. 
Synthane weighs less than 
any suitable metal — half as 
much as aluminum — and it is 


* 


strong, uniform and easily ma- 
chinable. 

Blanks for vee-belt pulleys 
are molded from flakes of the 
same impregnated fabrics used 
in making certain grades of 
Synthane laminated plastics. 
Because of the light, uniform 
weight, balancing is negligible 


at normal speeds and easy at 
high speeds. 

Primarily, uniform light 
weight fits Synthane for high 
speed vee-belt pulleys. Many 
other properties—combined— 
make it the material of a thou- 
sand uses. Synthane Corpora- 
tion, Oaks, Pennsylvania. 


SYNTHANE TECHNICAL PLASTICS DESIGN MATERIALS FABRICATION 
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AMERICAN 
WATERPROOF 


INDIA INK. 


Quill Stopper 
OR 


HIGGINS 
“INK €0., INC. 


Now available with 
Cork and Plastic 


Perfected Rubber 
Dropper Stopper 


HIGGINS 


AMERICAN INDIA INK 


NINTH STREET, BROOKLYN 15, X.Y, 


DIAL 2014 


“MERIC 


Casradilla School 


A Regents School where aim is to prepare 
students for University work. 


Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 


University Tutoring 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


MAXWELL T. KENDALL Headmaster 


Est. 1870 


ITHACA, NEW YORK 


Television 
(Continued from page 30) 


ability. Pilots of the future will seri- 
ously wonder how aviation ever 
managed to survive without it. 


On The Alert 

The image orthicon may well be- 
come the ever-vigilant watchman of 
the future. It can readily be em- 
ployed to keep a continual lookout 
at railroad crossings and traffic in- 
tersections, giving its accurate re- 
port to a screen some distance re- 
moved. The remarkable skill of the 
image orthicon to see and yet not 
be seen suggests revolutionary 
methods of crime control. This pos- 
sibility has not escaped the atten- 
tion of the Federal Bureau of In- 
vestigation. 


-Push-Button Engineers 

The image orthicon requires no 
special lighting and other cumber- 
some accessories and may be con- 
veniently used in the presence of 
radio-active materials, extreme 
‘heat, and other hazards which might 
make direct, instant-by-instant ob- 
servation next to impossible. As a 
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means of industrial control, an en- 
gineer may wish to install a tele- 
vision camera at some point criti- 
cally affecting the outcome of his 
process. Without budging from his 
office, he need merely press a button 
to view its well-defined television 
image on a screen within arm’s 
reach. What a boon to engineers of 
the push-button persuasion! 


Going Places 


The image orthicon can be used 
to advantage for advertising within 
retail stores. Not long ago, Gimbels 
in Philadelphia set up twenty “tele- 
sites,” where customers were able 
to watch fashion shows and mer- 
chandise displays on large, 6 by 21 
¥,-inch television screens. The im- 
age orthicon has also been employed 
successfully in connection with color 
television cameras, where it exhibits 
the same superiority characteristic 
of its operation in black-and-white 
television. 


The Four Million 


Recent surveys indicate that in 
America today there are four mil- 


lion families ready and waiting to 
buy television receivers. These four 
million families want a record of the 
contemporary world presented 
without the interpretive bias typi- 
cal of radio news commentators and 
without the deadly editing common 
to newsreel cutting rooms. They 
want news coverage that is accurate 
and complete. They want spot news, 
anywhere and at any time. They 
want to see and to hear the news as 
it happens. But mainly they want 
to see it. The image orthicon has 
met that need. In fact, unlike any- 
thing known before, it has ushered 
in an altogether revolutionary brand 
of television, the full social implica- 
tions of which completely escape 
our present comprehension. Of one 
thing, however, we are certain. The 
image orthicon, by giving new vi- 
sion to television, has done more to 
improve the art than any other 
single invention. Now at last we 
have the power to transform into a 
vital and living adventure the record 
of our times, buried for so long in 
the drab lifelessness of our daily 
newsprint. 


THE CORNELL ENGINEER 


a 
h 
hi 
ni 
of 
ex 
fr 


< 
— 
available on th porfeoted 
4 
Vol. 


SODA ASH 

CAUSTIC SODA 
LIQUID CHLORINE 
CALCIUM CHLORIDE 
SODIUM BICARBONATE 
MODIFIED SODAS 
CAUSTIC ASH 


*PHOSFLAKE 
(bottle washer) 
SODA BRIQUETTES 
(iron desulphurizer) 
*SILENE EF 
(hydrated calcium silicate) 
*CALCENE T 
(precipitated calcium carbonate) 
*PITTCHLOR 
(calcium hypochlorite) 
* Trade Marks Reg. U.S. Pat. Off. 


on 
Chomins 


Widely used in the manufacture of varied rubber products as the closest approach to 
a ‘white carbon black,” Silene EF is a white, extremely finely divided precipitated 
hydrated calcium silicate. An exclusive Columbia pigment, it confers high modulus, 
hardness, tear resistance and good tensile strength up to high loadings in both 
natural and synthetic rubbers. Its value is particularly evident in the manufacture 
of inner tubes and colored abrasion goods. The characteristics of Silene EF also indicate 
excellent potentials for plastic products, protective coatings, cosmetics, denti- 
frices, ceramics, and as a base for printing inks and color lakes. 


APPROXIMATE ANALYSIS: pH in water suspension 10.1 
4 Specific Gravity 2.10 

SiO2 ¥ Bulk Density 15 to 16 lb. per cu. ft. 

Loss on Ignition 3 Refractive Index 1.475 


Intensive research on rubber com- 
pounds containing Silene EF is con- 
ducted at Columbia laboratories, 
Barberton, Ohio. Shown here is a small 
mill in the rubber testing laboratory. 
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Autopilot 
(Continued from page 10) 

the control surfaces of the airplane 
by means of cables clamped to the 
regular control cables. There is one 
servo unit for each control surface 
and it is located as close as pos- 
sible to it. Thus the cables connect- 
ing the servos and the surfaces are 
short and much less likely to be 
damaged by gunfire in addition to 
being less affected by temparature 
changes. 

The directional stabilizer, located 
in the nose of the ship, contains a 
horizontal gyro which detects any 
deviation of the plane from straight 
flight. When such a deviation oc- 
curs electric signals are sent to the 
servo units directing them to correct 
the deviation. The directional sta- 
bilizer is also a part of the bomb- 
sight assembly, and by causing 
signals to be sent from an attach- 
ment on the stabalizer to the ser- 
vos the bombardier may take con- 
trol of the ship and steer it while 
synchronizing on the target. 

The vertical flight gyro detects 
any deviation of the ship from level 
flight, and is mounted near the cen- 


ter of gravity of the airplane. It, 
like the horizontal stabalizer, meas- 
ures electrically any deviation it 
detects, and produces signals which 
are sent to the servos causing them 
to apply the proper control to cor- 
rect the variation. 

The amplifier receives the elec- 
tric signals sent by the other units. 
It amplifies these signals which in 
turn direct the proper servos to 
apply a definite amount of control 
in the necessary direction. 

The rotary inverter is a generator 
which operates on the airplane’s 
direct current power supply and 
provides the alternating current 
necessary for the operation of the 
autopilot. 

The junction box is a central wir- 
ing station for the various units of 
the C-1. It saves wire and makes 
maintenance and checking of the 
circuits much simpler. 

Control Panel 

The autopilot control panel 
(A.C.P.) is located’ in the pilot’s 
compartment and contains the 
lights, switches, and knobs for en- 
gaging the autopilot and adjusting 
its operation to compensate for 


changes in flight conditions. On the 
A.C.P. are the tell-tale lights which 
show when the electrical trim of the 
ship, by the autopilot, agrees with 
the mechanical trim set up by the 
pilot before engaging the autopilot. 
If the lights are out, the trims coin- 
cide. If they flash, the centering 
knobs may be used to adjust ‘the 
electrical trim until the lights are 
out. The sensitivity knobs regulate 
the distance the airplane is allowed 
to deviate from straight and level 
flight before signals are sent to the 
servos to correct the variation. The 
ratio knobs regulate the amount 
the servos move the control sur- 
faces for any given deviation of the 
ship. The turn control enables the 
pilot to make a coordinated turn, 
(one in which he loses no altitude) 
with the autopilot. The turn com- 
pensation knobs regulate the 
amount of control necessary for the 
bombardier to apply when he is 
steering the ship and wishes to make 
a coordinated turn. The remote con- 
trol transfer knob shifts the turn 
control operation to a remote turn 
control station in either the bom- 
(Continued on page 36) 
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Serve 


Plant at Institute, W. Va. 


Frick Aids Two 
St. Louis Firms in Making 


Large Frick Machines 
This Synthetic Rubber 


LIFE IS COMPLICATED RIGHT NOW! 


Just about this time, we're going to be as busy 
as the proverbial one-arm paperhanger— 


BUYING YOUR USED TEXTBOOKS 


SELLING BOOKS AND SUPPLIES 
FOR THE SPRING TERM 


SUPPLYING VALENTINES AND 


and 


and 


VALENTINE GIFTS 


Whether you operate a chemical, and 
textile, metal working, or FURNISHING FAVORS & SOUVENIRS 


processing plant, you can likely do 
it better—give better service and FOR JUNIOR WEEK 


earn better profits—with the aid of 
Frick refrigerating, ice making, or 
air equipment. 

The Colenese Corp. of America Because Frick equipment is read- 
Has Used These Frick Machines ily adapted to meet any industrial 
Since 1929, or commercial need, You simply 
‘pipe it to the point of use. Any 

temperature between 80 deg. above vW 


THE CORNELL CO-OP 


We're all ready to tackle all of these jobs, plus 
our regular routine of sales and service. Come 
in and watch us work. 


be maintained — automatically if 
you wish, Write for literature. 
The_Frick Graduate Training Course 


in Refrigeration and _ Conditioning 
now in its 30th year, is “approved 


iff 4900 Tens of Prick Refrig. Air "ter the GJ. Bill of Rights barnes Hall On The Campus 
Condition The illar Engine Man: 
Works at Peoria, I FRICK CO., Wisiuiihass: Pa. : Elect 
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EVENTY-FIVE YEARS AGO half of the people of the United States were farmers. 
f Life was simple in those days. 

Every farmer knew just how much he had to raise on his land in order to support his 
family. 

——— knew how many horses he had to shoe in order to buy his wife a new 
Tess. 


Every farm-hand and blacksmith’s helper knew how his wages depended upon his useful- 
ness to the man who shared his income with him. 


Life seems more complicated today. 


Just about now the world appears to be in pretty much of a mess. Some of us are lost 
completely in the wilderness of theories and “isms” that surround us and have given up 
trying to find our own way. Many of us are following the leadership of guides who are 
taking us in many, widely opposite directions without our noticing this fact. We are 
behaving like lost hunters who refuse to trust their own compasses. 


And yet, life is as simple as it always has been to those who follow the only guide that 
can take them to their desired goal—their own “horse-sense,” their own conscience. 


All the theories and isms cannot alter the fact that life depends upon our ability to earn 
a living. All the theories and isms cannot change the fact that our American way has 
produced the greatest nation on earth, enjoying the world’s highest standards of living. 


All the theorists and neoists cannot change these fundamentals:— 
Business is the exchange of money for goods and services. Our earning power depends 
upon our ability to supply. these goods or services. 


But our earning power also depends upon our neighbors. We can prosper only as our 
community prospers—as our country prospers—and as the company prospers with which 
we are connected. 


Learning these simple fundamentals is, in itself, a great achievement. It will solve most 
of our problems. Too many peopie go through life beating their heads out against them. 
Too many people fail to realize that these simple fundamentals are the basis of all sound 
business—that they are the key to every man’s welfare. 


Let those of us cling to these fundamentals who want our children to inherit a country 
that continues to offer freedom and equal opportunity for all. 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON 2, NEW JERSEY 


Manufacturers of Wire Rope and Strand ¢ Fittings * Slings * Aircord, Aircord Terminals and Air Controls * Suspension Bridges and Cables * Aerial Wire Rope Systems 
Electrical Wire and Cable * Hard, Annealed or Tempered High and Low Carbon Fine and Speciaity Wire, Flat Wire, Cold Rolled Strip and Celd Rolled Spring Stee! 


Ski Lifts * Screen, Hardware and Industrial Wire Cloth * Lawn Mowers 
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Rough, tough measuring 
work can’t hurt the Lufkin 
“Peerless” Chrome Clad Steel 
Tape. Jet black markings are 
always easy to read. Sturdy steel 

line is covered with satin smooth 
chrome that resists rust and will not 


crack, chip, or peel. For free catalog 
write THE LUFKIN RULE CO., SAGINAW, 


MICH., New York City. 


“Peerless” Chrome Clad 
Steel Tapes 


John R. Mott 


(Continued from page 15) 


Dr. Mott became interested in 
Y.M.C.A. work while a student at 
Cornell, and he became president 
of the Cornell Chapter of the 
Y.M.C.A. Upon graduating from 
Cornell with his Ph.D., Dr. Mott 
became Student Secretary of that 
organization in New York, and his 
rise to the Presidency of the World 
Alliance of Y.M.C.A. is one of the 
most spectacular on record. He 
founded the World Student Chris- 
tian Federation and is today the 
permanent Chairman of the Inter- 
national Missionary Council. 

Dr. Mott must have used the 
same principle that is used by the 
top British bridge-playing expert, 
Simon: “Go after the best result 
possible, not the best possible re- 
sult.” That he has succeeded may 
be shown by the fact that he has 
raised over $300,000,000 for his 
causes, and that he has been ap- 
pointed many times by the United 
States Government to represent 
our country on foreign commissions. 
Dr. Mott has received awards from 


FOR ACCURACY 


ON EDDY ST. 


ALWAYS A PLACE TO PARK 


LIQUORS 


AT THE GATE 


WINES 


The Store of Good Spirits 


East 


416 EDDY ST. 


ALWAYS A PLACE TO PARK 


Hill Supply Co. 


RYE 
GIN 


PHONE 2964 


nearly every nation of the world, 
including the Distinguished Service 
Medal from the United States for 
his work during World War I. 
That he had a very liberal and 
compromising stand in his views is 
shown in his works toward prohibi- 
tion. He advocated the eighteenth 
amendment and upheld it entirely 
until 1932, when he changed his 
policy and stated that since another 
generation would have to live un- 
der prohibition, it was up to that 
generation to decide whether or not 
it wanted prohibition, and that a 
new vote should be taken. Similarly 
in the international narcotic men- 
ace, he was pleased with-the efforts 
being taken, and in 1935 said that 
the stoppage of the drug trade was 
highly successful in spite of China. 
Many in his field were disgusted 
with the efforts taken in China and 
recommended rash plans, but Mott 
praised Chiang Kai-Shek and said 
that he was doing a very practical 
and lasting job in eliminating nar- 
cotics. Dr. Mott has always realized 
that the best methods are the most 
lasting methods. He has been called 
one of the ten greatest Cornellians. 


Autopilot 
(Continued from page 34) 
bardier’s or the navigator’s com- 

partment. 

An analogy may be drawn be- 
tween the human pilot and the 
autopilot by considering the gyros 
to be the eyes of the C-1, detecting 
any variation from normal flight. 
The amplifier serves as the auto- 
pilot’s brain sending signals out on 
the electric circuits or nerves to the 
servo units which correspond to a 
human pilot’s muscles. 


Standard Equipment 

The C-1 was standard equipment 
on all Army Air Force bombers. 
Without the increased bombing ac- 
curacy it brought about, more 
planes would have been required 
to knock out a given target and as 
a result the war might have lasted 
much longer. The future of the C-1 
autopilot is as uncertain as that of 
any other World War II weapon. 
One thing is certain, however, and 
that is that the C-1 was one of the 
largest single factors in the remark- 
able success of our strategic bomb- 
ings of Axis-dominated objectives. 
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operation: Can Manufacturing 


Joint Preheating 
ueatixg Seam Soldering 
Enamel Coating 


Lithograph Drying 


APPLICATIONS: 


The productive flames of GAS 
perform essential functions in 
the manufacture of cans for the 
foods and beverages packaged 
by the giant canning industry. 

American Can Company’s 
trademark is a familiar sight on 
the grocery shelf because so 
many of the best foods are pre- 
served in > cans. As a lead- 
ing producer, American Can 
Company has developed stream- 
lined equipment in which heat 
is a production tool and the 
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heat source is GAS, the invari- 
able choice of design engineers 
who require fuel flexibility. 


American Can Company 
Plant, Brooklyn, N. Y. 


For lithograph ovens where 
uniform temperatures are essen- 
tial to maintain color tones, in 
body-making machines where 
the joint-seal requires pre-heat- 
ing and solder-melting, in the 
tunnel ovens for enamel-drying, 
the remarkably precise control- 
lability of modern GAS equip- 
ment is amply evident. 

Labor-saving automatic con- 

trols, clean and pleas- 


ant working condi- 
tions, availability 
and dependability of 
supply make GAS 
the preferred fuel for 
all process heating. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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PROBLEM—You have an aircraft radio receiver. To operate it, 
the band selector and tuning elements must be adjusted. You 
want to orrange it so that these adjustments can be made right 
at the receiver or from a remote point. How would you do it? 


THE SIMPLE ANSWER—Use S. 


S. White remote control flexible 


shafts to connect the tuning dials on the receiver to tuning cranks 


on a remote control unit. This 


arrangement leaves you free to 


mount the control unit anywhere you want, and assures you of 
smooth, sensitive tuning from any distance up to 50 feet or more. 
The shafts can be readily run 
around turns, along walls, under 


flooring as conditions in different 
aircraft may require. Any re- 
quired degree of sensitivity can 
be obtained by connecting the 


shaft through simple gearing. 
* * * 


This is just one of hundreds of 
remote control and power drive 
problems to which S. S. White flex- 
ible shafts provide a simple answer. 
That's why every engineer should 
be familiar with the range and 
scope of these ‘‘Metal Muscles’’* 
for mechanical bodies. 


Here's how one 
large manufac- 
turer provided 
an answer to 
this problem. 


*Trademark 


WRITE FOR BULLETIN 4501 
It gives essential facts and engineering data 
about flexible shafts and their application. A 
copy is yours free for the asking. Write today. 


SS.WHITE pustpIAL 


THE S. S. WHITE DENTAL MFG. CO. 


DEPT. C, 10 EAST 4Oth ST., NEW VORK 06, 
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Metallurgy 
(Continued from page 9) 
very important problems in the use 
of welding processes. Such studivs 
require a careful evaluation of the 
behavior of metal on melting, solid- 
ifying, and cooling, and involve the 
effects of oxidation, gas absorption, 
inclusions, diffusion, grain growth, 
contraction and expansion, struc- 
tural changes, changes in physical 
properties, and the cause and re- 
lief of residual stresses. The most 
valuable improvements in the sci- 
ence of welding have been made in 
recent years by the application of 
fundamental chemical and physical 
principles through research. 

The Welding Laboratory, ad- 
jacent to the Foundry Labcratory, 
is also a part of the new Division 
of Metallurgical Enginecring. New 
equipment will be needed to com- 
plete this laboratory in order. that 
it can serve to provide elementary 
and advanced training, and facili- 
tics for conducting student and staff 
research projects of a fundamental 
nature. 

The Light Metal Industry 

One very fascinating challenge to 
the metallurgical engineer will be 
the development of new and 
stronger aluminum, magnesium, and 
possibly beryllium alloys, and the 
improvement in the methods of 
fabrication of those already in use. 
A fundamental study of the cold- 
forming operations on aluminum 
alloys resulted in further advan- 
tages to their use in the aircraft 
industry during the war. Aluminum 
and magnesium casting alloys have 
in the past presented problems in 
the foundry. Further study of the 
fundamental problems will advance 
the entire industry immeasurably. 

To take full advantage of the 
light alloys, the aircraft industry 
needs larger forgings than have 
been made formerly. This has re- 
sulted in a more careful study of 
the flow of metal in dies, the rate 
of flow in forging operations, and 
many other problems which in the 
past have been solved by rule-of- 
thumb methods. The metallurgical 
eng'neer will play a very important 
part in this development in the fu- 
ture... 

The welding of aluminum and 
magnesium alloys has _ brought 
(Continued on page 40) 
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The “Whitest of White” Pigments from Black Ore. 


It is a strange fact that the ninth most 
prevalent element in the earth’s crust 
should have been regarded as “‘rare”’ 
for over a hundred years after its dis- 
covery in 1791. But that is the story 
of titanium, actually more abundant 
than zinc, copper, lead, tin, and nickel 
combined. One of the factors that have 
kept titanium from being better known 
is the difficulty of handling some of its 
compounds commercially. 

If, as a student, you were to look up 
the equations for the manufacture of 
titanium oxide pigment, you might find 
something like this: 

FeTiO3. nFe2O3* + (3n + 3)H2SO,—»> Ti(SO4)2 
+ FeSO, + nFe2(SO,4)3 + (3n + 3)H20 
Fe2(SO4)3 + 2H* ——> 2FeSO, + H2SO, 


Ti(SO4)2 + (x+2)H2,0— TiO2.xH20 + 2H2SO,4 


TiO2.xH20 TiO, + 
*—The exact composition of ilmenite 
varies with the source of the ore. 

From. these equations, the manufac- 
ture of the ‘“‘whitest of white’”’ pigments 
from black ilmenite ore appears to be 
chemically simple and straightforward. 
However, the processing required to 
obtain industrial titanium oxide of 
sufficient brightness, hiding power and 
fineness is more complicated than one 
would anticipate. 


Controlling a Metastable System 


The final product must have a particle 
size averaging 0.2 microns in radius and 
varying between 0.1 and 0.5 microns. 


PARTICLE $12 


CURVE (2) LO.CR ANATASE® 
ENAMEL GRADE TiO, 
CURVE (3) FF ANATASE TiO, 
FOR SELF-CLEANING HOUSE PAINTS 
| *Rutile and Anatase ore 
difications of TiOa 


= 
02 oO 0s 


RADIUS IN MIGRONS OF INDIVIDUAL PARTICLES OF TiO: 


To attain this end ir 
a metastable system 
that is ready to go in 
the wrong direction 
at any time requires 
exceedingly rigid 
control conditions 
throughout. 

The essential steps 
in the operation are: 
1) The careful solu- 
bilization of ilmenite 
in concentrated sul- 
furic acid to avoid 
hydrolysis. 2) The 
complete reduction of 
any ferric iron to fa- 
cilitate purification of 
the solution, with re- 
moval of any uncon- 
verted residue and 
colloidal slimes. 3) 
Crystallization of 70 
per cent of the iron as FeS0,. 7H,0— 
a critical operation in which tempera- 
ture must be kept low and wild seed 
crystals avoided. 4) Hydrolysis around 
105-109° C.—the most important step 
of all—because the initial particle size 
and pigment properties of the final 
product depend on concentration, tem- 
perature, time of hydrolysis, intensity 
of stirring, and presence of foreign ma- 
terials. In this operation it is not un- 
usual to talk in terms of parts per mil- 
lion, rather than the usual analytical 
accuracy of 0.01-0.02 per cent. 5) Vary- 
ing salt treatment of the precipitate, 
depending on the impurities. 6) Cal- 
cination between 900-1000° C. to obtain 
the desired particle size. 7) Grinding to 
give the proper aggregate size. 8) Treat- 
ment of the dried pigment in various 
ways depending on end use; e.g., in the 
automotive, rubber, ceramics, paper, 
linoleum, printing, or other fields. 


Wide Diversity of Research Problems 


Long and patient research was neces- 
sary to develop the manufacturing tech- 
niques now used. Some of the problems 
demanded technical skill of the highest 
order from the colloid chemist, the phys- 
ical chemist, the analyst, the crystal- 
lographer, the physicist, and other spe- 
cially trained men. A wide variety of 
instruments, such as the petrographic 
microscope, the electron microscope, 
x-ray diffraction unit, ultra-centrifuge, 
and spectrophotometer were used in 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC 
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. Hmenite (left). Titanium Dioxide (right). Ap- 


paratus in the background is a rotary filter. 


this work. Finally the metallurgist, the 
chemical engineer, the mechanical en- 
gineer, and the industrial engineer had 
to design equipment to handle this ex- 
tremely corrosive system economically. 
The manufacture of titanium pig- 
ments is another example of the prob- 
lems that constantly challenge chem- 
ists, engineers and other specialists. 


~ 


For the Answers to 
Questions College Men ask 
about working with Du Pont 


Write for your copy of 


“THE DU PONT COMPANY 
AND THE 
COLLEGE GRADUATE” 


2521 Nemours Building 
Wilmington 98, Delaware 


REG. U. 5. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
+++ THROUGH CHEMISTRY 


& 1, DU PONT DE NEMOURS & CO. (INC.) 
WILMINGTON 98, DELAWARE 
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Metallurgy 


(Continued from page 38) 


about the development of gas- 
shielded welding processes. Further 
development along these lines will 
require the guidance of metallur- 
gical engineers with a knowledge of 
the chemistry of gases and gas ab- 
sorption phenomena in liquid met- 
als. 
Other Industries 

Space does not permit a cover- 
age of all of the industries where 
the graduates in Metallurgical En- 
gineering will find employment. The 
steel industry, including the steel 
casting industry, has many par- 
ticularly challenging problems. Pre- 
cision casting of alloys which are 
difficuit to forge and machine has 
provided industry with many metal 
products and future developments 
will extend the scope of this pro- 
cess. In the applications where high 


temperature service is necessary 
and where corrosion conditions are 
particularly severe, the metallurgist 
is experiencing very keen competi- 
tion from non-metallic materials 
and must meet this competition 
with new alloys developed through 
extensive basic research in the 
fundamental behavior of metals 
under such conditions. The electri- 
cal industry is also making unusual 
demands on the metallurgist by re- 
quiring metals with very unique 
electrical properties. 


Plans are now being made to de- 
velop the staff and_ laboratories 
necessary to launch the new cur- 
riculum in Metallurgical Engineer- 
ing. The Foundry, Metal Working, 
and Welding Laboratories are now 
being used for instruction in ser- 
vice courses for students in Me- 
chanical and Electrical Engineering 
and in Engineering Physics. These 


Simplifying Open Wire Circutts 
by use of Cable Sections 


will be expanded and new equip- 
ment will soon be available to pro- 
vide instruction in the most mod- 
ern phases of this work, and to 
accommodate student and staff re- 
search activities. 


The Metallography Laboratory 
in Olin Hall is well equipped to 
carry out a very effective program 
of teaching and research in this 
field and in the fundamental field 
of physical metallurgy. Additional 
laboratory facilities will be provided 
in Oin Hall as a temporary loca- 
tion until the new Materials and 
Metallurgy Laboratories are com- 
pleted. These new laboratories are 
to be located on the site of the 
old Armory and the adjoining land 
to the east along Cascadilla Gorge. 
They will consist of five major units 
and will constitute the largest build- 
ing of the new engineering college 
campus. 


Norton Printing Co. 


@ Engineering students will be interested in 
Okonite’s research publication on the use and 
advantages of insulated wire and cable as 
sections of open wire circuits. Bu!letin 
OK-1019 is available on request. Write to 
The Okonite Company, Passaic, New Jersey. 


317 E. State St. 


WILLARD STRAIGHT HALL, ITHACA 


We are expecting and getting, many registrations of Cornell veterans. They are welcome. 


Cornell University Placement Service 
107 E. 48th ST., NEW YORK CITY 
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From the Following Materials:— 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


Bridge Construction 


Project: Mile and quarter of Industrial Brown & Sharpe has always put 
Highway, Philadelphia South, includ- into fine machinists’ tools the 
ing 2 bridges. (Shown) Bridge over yx oe largest possible measure of good 
.Darby Creek, navigable stream. Com- : ' workmanship, fine materials, and 
pleted 1944. Built for Commonwealth to sound design. For example, the 

of Pennsylvania. WT. machine-divided graduations on 
i a Brown & Sharpe Vernier Tools. 


Cayuga Construction Corp. 


erous return on a sound invest- 
30 Vesey Street, New York 7, N. Y. ment. 


Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U. S. A. 


Daniel M. Lazar ’29, President 
L. Sanford Reis ’29, Treasurer 
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E. H. Dix 


(Continued from page 17) 


Course in Materials Testing, under 
the able guidance of Professor Up- 
ton, led E. H. Dix to become in- 
tensely interested in materials test- 
ing. Taking advantage of the Morse 
Hall fire, he rigged up an old Leitz 
microscope and one of the undam- 
aged polishing machines from Sib- 
ley so that he could receive special 
instruction in materials testing from 
Professor Chamot. Excellence in his 
work in metallurgy and materials 
testing led to his election to Sigma 
Xi, and by the time Mr. Dix left 
Cornell in 1916, having received 
his MME degree, he was well on 
his way in the direction of metal- 
lurgy. 

During World War I, Mr. Dix 
tested aircraft materials and ex- 
pedited work for the aircraft pro- 
duction stationed at the Bureau of 
Standards. When the work which 
had been done at the Bureau of 
Standards was transferred to the 
General Laboratories of the Bureau 
of Aircraft Production at Pitts- 
burgh, the organizing of the test- 
ing department was due to the 


NATIONAL 


WORLD’S 
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PRODUCERS 
OF 
ELECTRICAL 


WIRING SYSTEMS AND FITTINGS 
FOR EVERY CONCEIVABLE 
REQUIREMENT 


National Electric. 


SORE ORATION 


Box 897 — Pittsburgh 30, Pa. 


work of E. H. Dix, who later be- 
came its chief. After supervising 
the material testing work and con- 
ducting investigations of aluminum 
alloy compositions at the newly 
created Lynite Laboratories of the 
Aluminum Castings Co. for a year 
at the close of the war, he resigned 
to become Chief of the Metals 
Branch, Material Section of the 
Engineering Division, Air Service, 
U. S. Army, Dayton, Ohio. It was 
in the experimental foundry at 
Dayton that the first aluminum 
cylinder head castings for air-cooled 
aircraft engines were produced in 
this country, and it was here that 
Mr. Dix conducted several investi- 
gations of new and important alum- 
inum alloys, among them the alum- 
inum-silicon-copper series. 


He joined the Aluminum Com- 
pany of America in 1923 as the 
head of the New Kensington Metal- 
lurgical Division of the Research 
Bureau, and in 1930 was appointed 
to one of his present positions, 
Chief Metallurgist in charge of two 
sections of the Metallurgical Divi- 
sion of the Aluminum Research 
Laboratories at Cleveland and New 


Kensington. 

Dix’s activities in technical and 
scientific societies have been many, 
including the chairmanship of the 
Institute of Metals Division and of 
the Pittsburgh Section of the Am- 
erican Institute of Mining and Me:- 
allurgical Engineers from 1935- 
1937. He is also a past chairman of 
the Pittsburgh Chapter of the Am- 
erican Society for Metals, is a 
member of the British Institute of 
Metals, the Society of Automotive 
Engineers, and of several commit- 
tees and sub-committees of the 
American Society for Testing Ma- 
terials. 

During World War II, Dix was a 
member of the Subcommittee on 
Aircraft Metals and of the Commit- 
tee on Aircraft Construction of the 
National Advisory Committee for 
Aeronautics. In 1942 he was made 
Assistant Director of Research with 
the Aluminum Company of Amer- 
ica. Mr. Dix was not only the in- 
ventor of the alclad strong alloy 
sheet used in transport and military 
airplanes, but it was under his di- 
rection that many new and highly 
useful alloy compositions and pro- 
ducts have been developed. 


NOTICE TO ALUMNI 


The College of Engineering is interested in 
acquiring equipment for laboratory and class- 
room use. Frequently either no information or 
insufficient information has been available in 
regard to the character of the equipment and 
the location where it may be inspected. 

It would be appreciated if alumni knowing 
of machine tools, electrical apparatus, metal- 
lurgicai equipment, etc., available for distribu- 
tion or sale as surplus property, would write or 
wire Dean S. C. Hollister, College of Engineering, 
Cornell University. 


CIVIL ENGINEERING 


by Director Malcolm 


Watch for the March issue of the 


Cornell Engineer! 
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“Darling Daisy,” wrote Clem to 
his beloved. “I would swim the 
mighty ocean for one glance from 
your dear eyes. | would walk 
through a wall of flame for one 
touch of your little hands. | would 
leap the widest stream for one 
word from your lovely lips. As al- 
ways, your Clem.” 

..P.S.—I'll be over Saturday night 
if it doesn’t rain.” 


Speaker: “Now folks, I want to 
tax your memory.” 

Voice in audience: “Good grief! 
Has it come to that!” 


A little boy and his mother were 
walking down Fifth Avenue in New 
York City. The little boy was look- 
ing at the skyscrapers. Turning to 
his mother he said, “Are there 


skyscrapers in heaven?” 
His mother replied: “No dear, 
engineers build skyscrapers.” 


Teacher: “Willie, define the word 
puncture.” 

Willie: “A puncture is a little 
hole in a tire, found a great dis- 
tance from a garage.” 


Captain to man leaning over rail 
of ship: “I see you have a weak 
stomach.” 

Sea-sick man: “I don’t know 
about that. I’m throwing it as far 
as anyone else.” 


“Are you sure he was intoxicat- 
ed?” 

“No, sir, not positive; but his 
wife said he brought home a man- 


“The boss said if ! worked like a beaver he’d give me a raise.” 


hole cover and tried to play it on 
the victrola.” 


A censor is a lovely man— 

I know you think so too; 

He sees three meanings in a joke— 
When there are only two! 


Balch: “Will you have a peanut?! 

Risley: “No, they're fattening.” 

Balch: “What makes you think 
peanuts are fattening?” 


Risley: “Have you ever seen an @ 


elephant?” 


“Henderson is our best sales- 
man—that guy could sell any- 
thing.” 

“That so?” 

“Well, yesterday a widow came 
in to buy a suit in which to bury 
her husband, and he sold her one 
with two pairs of pants.” 


The stout lady on the scale was 
eagerly watched by two small 
boys. The lady dropped in her cent, 
but the machine was out of order 
—it registered only 75 pounds. 

“Good night, Bill,” gasped one 
of the kids, in amazement, “She's 
hollow!” 


Woman on telephone: “I semt 
my little boy to your store for tao 
pounds of plums, and I got only 
a pound and a half. Your scales 
must be wrong.” 

Fruit dealer: “My scales are al 
right, madam. Have you weighed 
your little boy?” 


At a dance.a wallet was lost 
containing $600. The owner gét 
up on a chair and announced: 
“Gentlemen, | lost my pocketbook 
with $600 in it. To the man whe 
finds it | will give $50.” 

Voice from the rear: “T 4 


nothing, I'll give $75.” 
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